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ABSTRACT OF DISSERTATION

A CLOSER LOOK AT INTERNET ADDICTION
Based on a sample of 1,012 late adolescents and young adults (ages 18-26), the
current three interrelated studies tested a series of specific questions and hypotheses
focused on understanding Internet Addiction.
Study 1 sought to directly compare psychometric properties of four of the most
widely used Internet addiction scales based on citation metrics (Internet Addiction Test,
Problematic Internet Use Questionnaire, Generalized Problematic Internet Use Scale 2 and
Chen Internet Addiction Scale), and to aggregate the best items across all scales into a new
measure using bifactor IRT analyses. The resulting 10-item Aggregated Internet Addiction
Scale (AIAS) consists of the best performing items from the original scales, representing
each of Griffiths’ six conceptual criteria, and matches each original scale in performance
(reliability, test information, relationship with covariates) with considerably lower item
count. This offers an important alternative to scholars seeking a reliable and valid measure
which is consistent with Griffiths’conceptual work.
Study 2 tested a set of hypotheses based on a behavioral model of Internet addiction
in which online activities are used and reinforced as a maladaptive coping strategy to
manage stress. If Internet is used to disengage from stressors, it may become associated
with the desirable outcome (reducing stress), while not actually solving it; rather, it would
exacerbate the underlying problems and therefore create more stress. Stress was found to
be positively associated with Internet addiction symptoms; in addition, this effect was
mediated by reliance on problem disengagement coping strategies. Self-control was found
to moderate the relationship of stress and coping strategies (with exception of problem
disengagement); however, it did so in an unexpected direction. At lower levels of selfcontrol the relationship of stress and reliance on engagement strategies becomes more
positive, and conversely, more negative for emotional disengagement The moderation,
however, had little impact on the indirect effect.
Finally, the third study tested a series of hypotheses based on Uses and
Gratifications theory (UGT) and the existing literature on predictors of Internet addiction.
Specifically, it compared low self-esteem (LSE), perceived social self-efficacy (PSSE),
and self-control (SC) as predictors of Internet addiction. Building on UGT, specific online
behaviors were examined as mediators of the relationship between known predictors and

Internet addiction. Social networking was hypothesized to mediate the pathway
from LSE and PSSE to Internet addiction; and the use of internet for entertainment was
hypothesized to mediate the path from SC to Internet addiction. Using structural equation
model SC was found to be the strongest predictor of Internet addiction, both directly and
indirectly through entertainment use. After controlling for SC and entertainment online
use, social networking and the hypothesized underlying predictors (LSE and PSSE) had no
remaining explanatory power for Internet addiction. There three predictors overlapped to
some degree, where SC explained the largest amount of unique variance.
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Jakub Mikuška
(Name of Student)
06-05-2019
Date

A Closer Look at Internet Addiction

By
Jakub Mikuška

Dr. Alexander T. Vazsonyi
Director of Dissertation
Dr. Hyungsoo Kim
Director of Graduate Studies
06/05/2019
Date

To my Zuzka and Emma. Thank you.

ACKNOWLEDGMENTS
This dissertation would not have been possible without the ongoing support of my
Dissertation Chair and mentor Dr. Alexander Vazsonyi who exemplifies the high-quality
scholarship to which I aspire. I am deeply grateful to him for his patience and being
always available to provide insight and possible ways out of analytic stalemates.
I also wish to thank Drs. Donna Smith, Fred Danner, Michael Toland, and the
outside examiner Dr. Yung Soo Kim. They have provided me with support,
encouragement, and much welcomed additional points of view on a number of challenges
along the way.
I am very grateful to all my peers at the department. I was fortunate enough to be
a part of a cohort of smart and helpful people, who all contributed to making this journey
an enjoyable one. Thank you, Anthony, Renee, Amanda, Ilya, Guangyi, Dan, Albert,
Gabi, Magda, Erin, and Rodion.
This journey would of course not be possible without my parents Peter and Eva,
who always fostered my interest in academia and research and stood by me at every inch
of the way, and my sister Nina who keeps me in touch with the artistic side of life.
Finally, and most importantly, thank you Zuzka for taking this journey with me
and for being the most understanding, supportive, caring, and patient wife I could ever
hope for, and the best mom for our Emma.

iii

TABLE OF CONTENTS
ACKNOWLEDGMENTS ................................................................................................. iii
TABLE OF CONTENTS ................................................................................................... iv
LIST OF TABLES ............................................................................................................ vii
LIST OF FIGURES ......................................................................................................... viii
CHAPTER 1: INTRODUCTION ....................................................................................... 1
History of Internet Addiction .......................................................................................... 2
Defining Internet Addiction......................................................................................... 3
The Current Studies ..................................................................................................... 6
References ....................................................................................................................... 9
CHAPTER 2: IMPROVING INTERNET ADDICTION MEASUREMENT: AN IRT
ANALYSIS OF FOUR SCALES ..................................................................................... 12
Abstract ......................................................................................................................... 13
Literature review ........................................................................................................... 14
Internet Addiction Test (IAT).................................................................................... 18
Problematic Internet Use Questionnaire (PIUQ) ....................................................... 20
The Generalized Problematic Internet Use Scale 2 (GPIUS-2) ................................ 21
Revised Chen’s Internet Addiction Scale (CIAS-R) ................................................. 23
The current study ....................................................................................................... 24
Method .......................................................................................................................... 26
Sample ....................................................................................................................... 26
Measures .................................................................................................................... 27
Demographics..................................................................................................... 27
Internet addiction................................................................................................ 28
Correlates ........................................................................................................... 28
Plan of Analyses ........................................................................................................ 29
Results ........................................................................................................................... 32
Phase 1: Dimensionality ............................................................................................ 32
Phase 2: Item Identification ....................................................................................... 33
Phase 3: Item Distilling ............................................................................................. 36
Phase 4: Construct, Convergent, and Predictive Validity ......................................... 42
Discussion ..................................................................................................................... 49
iv

Limitations ................................................................................................................. 51
Conclusion ................................................................................................................. 52
References ..................................................................................................................... 53
CHAPTER 3: STRESS, AVOIDANT COPING, AND INTERNET ADDICTION........ 61
Abstract ......................................................................................................................... 62
Internet Addiction Symptoms as a Maladaptive Coping Mechanism ........................... 63
Stress and Coping Mechanisms ................................................................................. 63
Internet Addiction Symptoms as Outcomes of Avoidant Coping ............................. 65
Self-Control as a Moderating Factor ......................................................................... 66
The Current Study ..................................................................................................... 67
Method .......................................................................................................................... 70
Sample ....................................................................................................................... 70
Measures .................................................................................................................... 71
Demographics..................................................................................................... 71
Stress. ................................................................................................................. 71
Coping style........................................................................................................ 72
Internet addiction................................................................................................ 72
Low Self-Control................................................................................................ 73
Plan of Analysis ......................................................................................................... 73
Results ........................................................................................................................... 75
Mediation Model ....................................................................................................... 75
Moderated Mediation Model ..................................................................................... 76
Sex Differences.......................................................................................................... 82
Role of Self-Control .................................................................................................. 82
Discussion ..................................................................................................................... 85
Limitations ................................................................................................................. 87
Conclusions ............................................................................................................... 88
References ..................................................................................................................... 90
CHAPTER 4: A TEST OF TWO COMPETING EXPLANATORY MODELS OF
INTERNET ADDICTION: LOW SELF-ESTEEM VERSUS LOW SELF-CONTROL 97
Abstract ......................................................................................................................... 98
Introduction ................................................................................................................... 99
Low Self-Esteem, Perceived Social Self-Efficacy and Internet Addiction ............. 100
v

Self-Control and Internet Addiction ........................................................................ 101
Uses and Gratifications theory ................................................................................ 102
The Current Study ................................................................................................... 104
Method ........................................................................................................................ 104
Sample ..................................................................................................................... 104
Measures .................................................................................................................. 105
Demographics................................................................................................... 106
Internet addiction.............................................................................................. 106
Low Self-Esteem (LSE). .................................................................................. 106
Perceived Social Self-Efficacy (PSSE). ........................................................... 107
Self-Control. ..................................................................................................... 107
Entertainment versus Social Networking Online Behaviors. ........................... 108
Plan of Analyses ...................................................................................................... 108
Results ......................................................................................................................... 111
Online Behaviors ..................................................................................................... 111
Mediation Model ..................................................................................................... 112
Estimating the Overlap ............................................................................................ 115
Discussion ................................................................................................................... 118
Limitations ............................................................................................................... 121
Conclusion ............................................................................................................... 123
References ................................................................................................................... 124
CHAPTER 5: CONCLUSION ....................................................................................... 131
APPENDIX A: INFORMED CONSENT ...................................................................... 135
APPENDIX B: SURVEY ITEMS .................................................................................. 138
REFERENCES ............................................................................................................... 155
VITA ............................................................................................................................... 172

vi

LIST OF TABLES
Table 2.1 CFA Model Fit Indices

34

Table 2.2 IECV Values from Separate Models (Left) and an Aggregated Bifactor Model

35

Table 2.3 Content Analysis of Excluded and Included Items

37

Table 2.4 Comparison of Penultimate Set of 22 Items

39

Table 2.5 AIAS Item Fit and Loadings

40

Table 2.6 AIAS Item Slopes and Threshold Parameters

41

Table 2.7 Pearson’s Correlation of Investigated Scales

47

Table 2.8 Estimates of Hierarchical Structural Equation Models

48

Table 3.1 Comparison of Direct Effects between Baseline and Full Model

79

Table 3.2 Comparison of Indirect Effects between Baseline and Full Model

80

Table 3.3 Comparison of Male and Female Estimates of Direct Effects from Full Model

83

Table 3.4 Comparison of Male and Female Estimates of Indirect Effects from Full Model

84

Table 4.1 Exploratory Factor Analysis of Internet Use Items

113

Table 4.2 Full Mediation Model Coefficients

115

Table 4.3 Hierarchical Model Tests: Coefficients from Models with Individual Predictors 117

vii

LIST OF FIGURES
Figure 2.1 Item specific Option Response Functions and Item Information Functions ... 43
Figure 2.2 Test Information Function of Unidimensional Scales ..................................... 46
Figure 3.1 Tested Model of Hypothesized Relationships. ................................................ 69
Figure 3.2 Coefficients of the baseline model. ................................................................. 78
Figure 3.3 Coefficients of the full model. ......................................................................... 81
Figure 4.1 Full Mediation Model .................................................................................... 110
Figure 4.2 Coefficients from the Full Mediation Model................................................. 114

viii

CHAPTER 1: INTRODUCTION
A hundred and fifty years ago, the idea of a world in which most of the population
can communicate with each other through pocket sized computers without any noticeable
delay must have sounded like a sci-fi author’s pipe dream. Since then, many of these
dreams have turned into reality, and the technological advancement is progressing at a
steadily increasing pace. In the late sixties, we marveled at Star Trek’s gadgets that
allowed users to materialize requested information out of thin air, and now, during the
same lifetime, a person working a minimum wage can afford to purchase an inexpensive
Internet enabled tablet, following a day’s work. Technology, media, and specifically the
Internet are undeniably changing the world and people’s lives, and scholars are trying to
keep up in understanding how these changes affect the human experiences, human
development, and their behaviors.
One example includes the internet as a platform of unbridled broadcasting of
information and opinions which also gives equal access to any voice and allows likeminded individuals to form closed-loop echo chambers, while filtering out voices and
information they do not want to hear. On a more individual level, the Internet allows
users unprecedented options to keep in touch with friends and family, make meaningful
connections with people across the world, isolate oneself from reality, explore hobbies or
art that we would not otherwise have access to, find endless sources of both
entertainment and education, make a living by offering services or producing content for
other online users to purchase, or even simply to order a pizza or pay the bills without
having to stand up from the couch or talk to another human being.
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Needless to say, in a very short time-span (less than an eye-blink in the context of
human phylogeny), these technological advancements have changed the game of how we
relate to each other and spend our free time. These changes also have profound
implications for how individuals develop and how they affect well-being and adjustment.
Our generation is likely the last one that will know what it is like to grow up without
being connected to the Internet 24/7, and considerable efforts have been mounted by
scholars across the world to understand the implications of these changes on human
development. The current dissertation represents a proverbial drop in the bucket of
knowledge on this topic. One that hopes to leave behind ripples of understanding some of
the potentially harmful aspects of the Internet on adolescent development, in particular.
Specifically, this dissertation focuses on the issue of Internet Addiction among youth.
History of Internet Addiction
The first mention of Internet Addiction emerged in 1995 as a satire of DSM IV’s
complex and rigid diagnostic criteria posted by Goldberg (c.f. Grohol, 1998), a
psychiatrist, on an online psychiatry bulletin board. To Goldberg’s surprise, his post
received genuine attention from his peers, and self-identified internet addicts alike, most
of whom described symptoms Goldberg joked about. Young (1998) and Griffiths (1996)
were one of the first scholars to publish about this emerging phenomenon and continued
to do so throughout their careers. The early attempts to describe and categorize Internet
Addiction relied heavily on comparing it with existing and related mental health disorders
such as impulse control disorder (specifically pathological gambling), or substance use
disorder. Griffiths' (2005) proposed six components shared among behavioral addictions
that are relevant to Internet Addiction as well:
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Mood modification/euphoria – when one seeks out the behavior to experience
pleasurable stimuli or avoid negative emotions (usually the behavior pattern progresses
from former to latter),
Tolerance – when one needs to increase “dosage” or engagement in
behavior/activity over time to achieve comparable levels of enjoyment as before,
Interpersonal and intrapersonal conflict – which involve deteriorating school or
work performance, relational conflict or gradual dissolution of relationships, feelings of
guilt and low self-esteem, etc.,
Cognitive and behavioral salience – narrowing of behavioral repertoire, thinking
about the behavior/activity more and more, giving up on other hobbies in favor of more
intense engagement with the problem activity,
Withdrawal symptoms – irritation or distress when unable to engage in the
activity, and
Loss of control – attempts to regulate or eliminate the behavior and subsequent
relapses and exacerbation of problems.
Defining Internet Addiction
As academic interest in this phenomenon grew, so did the inconsistencies in its
labeling, conceptualization, and measurement. Out of reluctance to use the label
“addiction,” multiple authors have assigned different terms to a very similar construct,
such as compulsive computer use (Black, Belsare, & Schlosser, 1999), pathological
Internet use (Morahan-Martin & Schumacher, 2000), problematic Internet use (Davis,
Flett, & Besser, 2002), and Internet addiction disorder (Ko, Yen, Chen, Chen, & Yen,
2005). Caplan (2003) introduced a hierarchy of terms which reflect the different facets of
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this phenomenon. He proposes the term of excessive internet use for any online behaviors
perceived by an individual to be exceeding their usual habits. This should, however, not
be considered pathological by itself, since it may be associated with productive uses of
the Internet, such as academic work or a job hunt. Compulsive Internet use, however, is
characterized by a loss of control over one’s own habits and a general preoccupation with
the various online media. Finally, problematic Internet use (PIU) should also be
understood as a combination of excessive and compulsive patterns of consumption
associated with negative outcomes such as low academic performance, interpersonal
conflict, and so forth, synonymous in the current context with Internet Addiction.
One of the most common arguments made against using the term addiction was
centered around the lack of a psychoactive substance that, in a traditional sense of the
word, is necessary to form a physiological addiction. There is some evidence against this
found in neurological studies of Internet Gaming Disorder – a related but distinct
construct (27 of which were summarized and reviewed in Kuss, Pontes, & Griffiths,
2018), that generally found that gaming addicts differ from healthy controls on responseinhibition, prefrontal cortex impairment, cognitive control, working memory, emotion
regulation, and decision-making ability. More importantly, however, the gaming addicts
exhibited deficiencies in their neuronal reward system that are also found in substance
addicts. In effect, while there is no substance ingested that would condition one’s body to
require continuous use, engaging in the addictive behavior triggers the same neural
stimuli that are triggered in traditional addictions and creates the same feedback loops
reinforcing the maladaptive behavior.
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Another point of contention in conceptualization of Internet Addiction. There is
currently no clear and agreed upon definition of Internet Addiction or its diagnostic
criteria. Some authors treat it as an extreme end of a continuum of online behavior or
internet use (healthy versus problematic internet use; Davis, 2001; Caplan, 2002, 2010),
while others approach it from a clinical perspective and aim to establish diagnostic cutoff criteria (Chen, Weng, Su, Wu, & Yang, 2005; Young, 1998). Furthermore, Caplan
(2010) distinguishes between Specific Problematic Internet Use – addiction on the
internet, a maladaptive use of a specific behavior mediated by the internet (e.g., online
video games, pornography, online shopping), which would exist in some form, even if
the Internet was taken out of equation; and Generalized Problematic Internet Use –
addiction to the internet, a maladaptive use of the medium itself.
This lack of consensus in the conceptualization of Internet Addiction is
compounded by the lack of its representation in the DSM and ICD. For the majority of
the past two decades that has brought Internet Addiction into an academic spotlight, it
was absent from the APA’s Diagnostic and Statistics Manual (DSM-IV, 2000) and the
WHO’s International Classification of Diseases (ICD-10, 1992). APA took some steps
forward and included Internet Gaming Disorder, a related but distinct construct, not yet
as a formal disorder, but a phenomenon that warrants further research in DSM-V (APA,
2013). More recently, the current draft of ICD-11 (WHO, 2018) is scheduled to include
Gaming Disorder among disorders due to its characteristic addictive behaviors. Neither,
however, mention Internet Addiction. Without a clear conceptual grounding and unified
diagnostic criteria, Internet Addiction is often interpreted and measured inconsistently
across the studies.
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One of the difficulties slowing down scholarly progress is the inconsistency of
measurement tools used to assess Internet Addiction. Lortie and Guitton, (2013), Laconi,
Rodgers, and Chabrol (2014), and Kuss, Griffiths, Karila, and Billieux (2014) all noted
the vast diversity and redundancy of various Internet Addiction scales. While there are a
handful of scales commonly used, many studies develop new measures that may fit the
need of the researchers, but make comparisons across studies very difficult.
Finally, the breadth of the Internet Addiction literature is considerable (for
reviews see Chou, Condron, & Belland, 2005; Kuss et al., 2014; Ko, Yen, Yen, Chen, &
Chen, 2012; Widyanto & Griffiths, 2006). Many aspects of the phenomenon, ranging
from predictors, co-morbid disorders, to outcomes have been studied extensively.
However, many studies are limited to direct effects of the relationships between
predictors and outcomes, and while they provide information about predictors and
outcomes of Internet Addiction, they do not explain how these relationships are formed
and what are the specific etiological pathways from known predictor variables to the
experience of Internet Addiction symptoms.
The Current Studies
The three closely interrelated studies described here aimed to address some of the
issues outlined above. The first study sought to respond to the need for systematic
comparison of available measurement tools of Internet Addiction and synthesized their
best elements. Psychometric strengths of 4 of the most cited Internet Addiction scales,
based on a careful review of citation indices (Internet Addiction Test, Young, 1998b,
2015; the Problematic Internet Use Questionnaire, Demetrovics, Szeredi, & Rózsa, 2008;
The Generalized Problematic Internet Use Scale 2, Caplan, 2010; and the Internet
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Addiction Scale, Chen, Weng, Su, Wu, &Yang, 2003), were compared; a bifactor Item
Response Theory model was applied to consolidate the best items from each of these
scales into a measurement tool – the Aggregated Internet Addiction Scale (AIAS). The
findings of this study will be useful for scholars and clinicians alike, allowing them to
make an informed choice in their assessments of participants’ or clients’ Internet
Addiction severity.
The second study aimed to address a relative dearth of etiological studies on
Internet Addiction by testing a structural equation model in which Internet Addiction
symptoms were specified as an outcome of stress, mediated by maladaptive coping
strategies and moderated by self-control. Participants with lower self-control were
expected to rely on avoidant coping more when facing stressful situations and escaping
stress by going online was expected to be one of the dominant avoidant coping strategies.
Findings of this study will provide the field with a deeper understanding of the etiological
pathways to Internet Addiction and lay some groundwork for longitudinal tests of this
model.
The third study compared and contrasted two known pathways of Internet
Addiction, namely low self-esteem along with low perceived social self-efficacy versus
low self-control; the study closely tested specific mediating mechanisms of online
behaviors. According to the Uses and Gratifications theory (Blumler & Katz, 1974),
individuals selectively consume or use media based on their needs. Therefore, specific
predictors of Internet Addiction are likely associated with specific online behaviors.
Using hierarchical structural equation models, the two competing pathways to Internet
Addiction were compared in terms of relative strength of the predictor-outcome
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relationship. In addition, specific online behaviors were also tested as mediators of the
two predictors, namely, social network site use as a mediator of low self-esteem/low
perceived social self-efficacy, and entertainment sites/online gaming as mediators of low
self-control. Findings from this study provide a test of competing pathways to Internet
Addiction, based on previous research and theoretical work and will inform an overall
better understanding of Internet addiction etiology. Findings should also provide
information for practitioners, such as mental health professionals to more efficiently
screen and identify underlying issues in individuals with Internet Addiction symptoms.
Each of the three studies were based on a diverse convenience sample of 1,012
late adolescents and young adults (18-26 years old); data were collected via a self-report
online survey, administered through Amazon’s Mechanical Turk platform. An overview
of strengths and weaknesses associated with this particular methodology is included in
each Methods section of the studies; Informed Consent materials along with a list of all
relevant measures are included in Appendices A and B, respectively.
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CHAPTER 2: IMPROVING INTERNET ADDICTION MEASUREMENT: AN IRT
ANALYSIS OF FOUR SCALES
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Abstract
Internet addiction research is hindered by a large number of available measurement tools.
While many of these scales have satisfactory psychometric properties, each has its own
limitations. The current study sought to directly compare psychometric properties of four
of the most cited Internet addiction scales (Internet Addiction Test, Problematic Internet
Use Questionnaire, Generalized Problematic Internet Use Scale 2 and Chen Internet
Addiction Scale), and to aggregate the best performing items across all scales into a new
measure using bifactor IRT analyses. The resulting 10-item Aggregated Internet
Addiction Scale (AIAS) includes the best performing items from the original scales, and
importantly, they represent each of the 6 addiction components conceptually outlined by
Griffiths. In addition, the new 10-item instrument matches original scales in performance
(reliability, test information, relationship with covariates), thus offering an important
alternative to scholars interested in using a conceptually developed, reliable, and valid
measure.
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Literature review
Since the late 1990s, scholars, clinicians, parents, and the media have been
concerned about an emerging phenomenon that can be best described as Internet
addiction (Young, 1998a, 1998b; Griffiths, 2000; 2005). The label “addiction” was
initially met with some controversy as the concept of non-substance addictions was not
commonly accepted, and therefore authors have assigned multiple different labels to
these behaviors, including compulsive internet use (Black, Belsare, & Schlosser, 1999;
Meerkerk, Van Den Eijnden, Vermulst, Garretsen, 2009; Sun et al., 2012), excessive
internet use (Bener et al., 2011; Mythily et al., 2008), pathological Internet use (MorahanMartin & Schumacher, 2000), problematic Internet use (Davis, Flett, & Besser, 2002,
Caplan, 2002, 2010), or Internet addiction disorder (Ko, Yen, Chen, Chen, & Yen, 2005).
This diffusion in nomenclature reflects the ambiguity in conceptualization,
operationalization, measurement, and diagnosis of this phenomenon.
Compounding issues, there also exists significant diversity exists in measurement
of these behaviors as noted by Lortie and Guttion, (2013), Laconi, Rodgers, and Chabrol
(2014) and Kuss, Griffiths, Karila, and Billieux (2014). While Kuss and colleagues
(2014) noted that 20 different measurement tools were used in their review of 68
epidemiological research papers, Laconi and colleagues (2014) reviewed Internet
addiction related measurement instruments. They identified 47 scales, 30 of which have
only been used only in a single study. Both studies point out the inconsistency of factor
structures among the existing scales, which is likely a result of ambiguous and not
properly operationalized descriptive or diagnostic criteria for Internet Addiction. Lortie
and Guttion (2013) examined psychometric properties and factor structures of 14 scales
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and concluded that the most common factors within the scales were ‘negative outcomes,’
‘compulsive use,’ and ‘salience’. Factors such as ‘social comfort,’ ‘withdrawal
symptoms,’ ‘mood regulation,’ and ‘escapism’ were present only in less than half of the
scales. Most of these factors align closely with the DSM and ICD diagnostic criteria for
impulse control disorders or substance dependency (APA, 2013; WHO, 2017), as it
seems that most authors measuring internet addiction initially adapted these criteria,
essentially replacing mentions of gambling or substance use with mentions of internet
use. This is then how they also conceptualized these behaviors (Young, 1998a, 1998b).
These early measures were used in a number of studies, modified and adapted into
different languages (c.f. Lortie & Guttion, 2013; Laconi et al., 2014), but also used as
basis for developing new measurement instruments (e.g., Demetrovics, et al., 2008).
Griffiths (2005) offered a theoretical framework by identifying 6 specific
components shared among behavioral addictions: Mood modification/euphoria,
Tolerance, Interpersonal and intrapersonal conflict, Cognitive and behavioral salience,
Withdrawal symptoms, and Loss of control. These components are often represented in
items of measurement instruments, yet most scales do not represent all 6 of them. The
majority of scales seem to focus on preoccupation with the internet (salience) and the
resulting conflict and problem outcomes. While not all of the 6 components can be
treated as maladaptive in isolation (c.f. discussion of difference between high
engagement and problem use by Charlton & Danforth, 2004; Charlton & Danforth, 2007;
Griffiths, 2010), operationalizing each in an instrument might lead to a better
understanding of internet addiction.
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Caplan (2002, 2010) pioneered a more “holistic” approach, based on Davis’
cognitive-behavioral model of generalized problematic Internet Use (2001). Instead of
only considering the negative outcomes and behavioral patterns of internet addiction,
Caplan (2010) also included an etiological perspective and a social component in his
second iteration of the Generalized Problematic Internet Use scale.
At the same time, there also exists an abundance of evidence of negative
consequences of these behaviors (Kuss et al., 2014; Widyanto & Griffiths, 2006).
However, Internet Addiction is not formally recognized in the DSM V or the upcoming
ICD 11. Despite expectations, the latest revision of the DSM only introduced a related,
yet distinct Internet Gaming Disorder as a “Condition for Further Study” (APA, 2013).
The proposed criteria include preoccupation with Internet gaming or cognitive salience;
withdrawal symptoms (sadness, anxiety, irritability) resulting from not being able to
engage in gaming; tolerance, the need to increase time investment in gaming; inability to
reduce playing, or unsuccessful attempts to quit playing; loss of interest in previously
enjoyed activities or giving them up altogether; continuing to play despite problems;
hiding the amount of time spent on Internet gaming from family or peers; escapism or use
of Internet gaming to relieve negative moods, such as guilt or hopelessness; and
jeopardizing or losing a job or relationship due to Internet gaming (APA, 2013). The
current draft of the ICD 11 includes Gaming Disorder with symptoms mirroring the ones
suggested by the DSM, but omitting tolerance, escapism, cognitive salience, and
withdrawal symptoms, and specifying that the symptoms must be present over the course
of at least a year (WHO, 2017). Inclusion of the Internet Gaming Disorder in the
diagnostic manuals is a step in the right direction in validating issues that addicted
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gamers face and preparing clinicians to provide appropriate care; however, agreement or
consensus about the specific symptoms necessary for a diagnosis is still missing among
scholars (Griffiths et al., 2016). The situation is even more ambiguous in the case of
Internet Addiction which can be argued to encompass a multitude of online behaviors.
The wide diversity of measurement instruments noted by Lortie and Guttion,
(2013), Laconi and colleagues (2014), and Kuss and colleagues (2014) not only
emphasizes the ambiguity in conceptualization, but also complicates research in this area.
This diversity hinders potential for advancing our understanding of the phenomenon and
its systematic research. Significant benefits could be gained by psychometrically
evaluating the most promising measurement tools side by side, identifying the most valid
one, or even synthesizing an improved measurement tool from the strongest items of the
existing ones. Studies that have focused on comparing Internet addiction scales have thus
far relied on reviewing psychometric evidence reported in other studies, but a direct
comparison of scales based on a single data collection could yield a more accurate
analysis of the relative validity of these scales. Therefore, the current study aims to
directly compare Young’s Internet Addiction Test (1998b, 2015), Demetrovics, Szeredi,
and Rózsa’s Problematic Internet Use Questionnaire, Caplan’s Generalized Problematic
Internet Use Scale 2 (2010), and Chen, Weng, Su, Wu, and Yang’s Internet Addiction
Scale (2003).
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Internet Addiction Test (IAT)
Young’s Internet Addiction Test (IAT, 1998b, 2015; Widyanto & McMurran,
2004) is perhaps the most frequently useda measurement tool and likely the most
scrutinized one (c.f. Laconi et al., 2014). Young’s first scale for assessing Internet
addiction (Internet Addiction Diagnostic Questionnaire (IADQ), Young, 1998a),
consisted of 8 Yes/No items based on the diagnostic criteria for pathological gambling
from the DSM IV (adapted for Internet use; excluding two criteria about chasing
financial losses and committing crime to finance gambling, APA, 1994, and adding 1
question about staying online longer than intended). The original 8 items assessed
cognitive preoccupation, tolerance, loss of control, withdrawal symptoms, mood
management, and interpersonal conflict, most of which are criteria similar to the ones
DSM IV specified for substance dependence as well (APA, 1994). The updated IAT
expands on IADQ by adding 12 items (to a total of 20) and changes the dichotomous
response scale to a 5-point Likert one ranging from (1) rarely to (5) always, indicating
the frequency of experiencing symptoms or engaging in behaviors. A scale score is
computed as a sum of all responses and Young (2015) suggested cut-off scores
differentiating among 3 categories of users: normal Internet users (scores between 20–
39), users with frequent problems (40–69), and users with significant (70–100) problems.
Frangos, Frangos, and Sotiropoulos (2012) conducted a meta-analysis of scale reliability
in which they estimated an average Cronbach’s alpha of .889 (SD = 0.049), based on 11

a

Google.Scholar.com reports 2,215 citations of Young, 1998b, with the 1998a study
reported to be cited 4,981 times and Widyanto & McMurran, 2004 cited 862 times; Web
of Science found only the Widyanto & McMurran, 2004 article and reported 331 citations
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studies including 6,821 participants. Laconi and colleagues (2014) concluded that studies
investigating test–retest reliability found promising results (correlations ranging from r =
.73 to r = .88).
The instrument was originally developed as unidimensional, however, there were
numerous studies in which IAT’s factor structure was tested using EFA or CFA
approaches. The number of factors remains an open issue. Laconi and colleagues (2014)
summarized 23 studies, where 4 of them settled on a unidimensional solution, 6 studies
found 2 factors, 5 studies found 3 factors, 4 studies found 4 factors, while 2 studies
settled on and a 5 or and 6 factor solution. Most of these studies assigned labels to the
factors, but there was generally a very high degree of inconsistency among these as well.
Despite the fact that the IAT has been not only popular, but also reliable and
valid, given the current technological advances in the availability of the Internet and the
way the Internet has permeated into everyday lives and culture, some items do not seem
as relevant as they might have been two decades ago. For example, items such as “How
often do you find yourself anticipating when you will go online again?” may be difficult
to understand for youth who have grown up using smartphones and being connected to
the internet virtually at all times. Similarly, the item “How often do you form new
relationships with fellow online users?” may not necessarily indicate pathological internet
use in an age when online dating has become a widely accepted way of initiating
relationships, when the majority of adolescents play multiplayer games with other players
they never met, and when almost everyone is part of at least one online community. Kuss
and colleagues (2014) additionally raised criticism that the cut-off criteria are rather
arbitrary and ignore the severity of specific symptoms; they also point out that the scale
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does not include a temporal dimension and does not anchor its questions in a specific
time period (e.g., in the past year).
Problematic Internet Use Questionnaire (PIUQ)
The 18-item Problematic Internet Use Questionnaire scale was developed by
Demetrovics and colleagues (2008) to better understand the underlying factors of Internet
Addiction, to establish a reliable and valid measurement tool that reflects these factors
and their associated problems, and to contribute to creation of a diagnostic tool. The
initial set of 30 items (Nyikos, Szeredi, & Demetrovics, 2001) consisted of Young’s IAT
with modifications and 10 additional items relevant to symptoms and behaviors not
adequately captured in IAT. All item response categories ranged from (1) never to (5)
always. The authors used principal component analysis with varimax rotation to identify
3 factors: Obsession, Neglect, and Control Disorder; and to reduce the number of items to
18 (6 per subscale). The subscales were shown to be reliable (Cronbach’s alpha > .74;
test-retest correlations > .76) and inter-related (correlations of around .5), and the scale
expectedly correlated with time spent on the internet and using the internet for social
connection (online communication, establishing and maintaining relationships).
The PIUQ was later scrutinized by Koronczai, et al. (2011) who conducted
confirmatory factor analyses and found support for the 3-factor structure of the scale on
data collected from “offline” samples of 438 adolescents (Mage = 16.0, SD = 0.7, collected
through surveys in schools) and 963 adults (Mage = 33.6, SD = 11.8, collected through
surveys and face-to-face interviews) who reported weekly or more frequent internet use
in a representative sample from Hungary. A latent profile analysis with two classes
distinguished between a group consisting of a majority of internet users, and a second
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group of 11% of adults or 18% of adolescents with high scores on all 3 subscales of
PIUQ. The latter group’s average PIUQ scores were both close to 41, therefore the
authors suggested this value as a tentative cut-off score for considering one’s Internet use
as problematic. In terms of its widespread use over the past decade, it has been modest,
where Google.Scholar provides 226 citations, while the Web of Science reports 83.
The Generalized Problematic Internet Use Scale 2 (GPIUS-2)
Caplan’s GPIUS-2 (2010) is a second iteration of a scale measuring problematic
internet use conceptualized based on Davis’ (2001) cognitive-behavioral model of
generalized problematic Internet Use. This model steers away from the “addiction”
perspective and treats problematic internet use (and its associated negative consequences)
as a set of behaviors and cognitions that are an outcome of prior psychosocial problems
that predispose an individual to prefer interaction online, rather than face-to-face. For
example, a person struggling with social anxiety might find it easier to communicate with
peers online, and over time, rely on the internet more and more, neglecting offline social,
personal, or professional responsibilities. An additional distinguishing factor of the
construct and scale of GPIU was that it focuses on the generalized cognitions and
behaviors surrounding internet use, as opposed to specific uses of the internet (e.g.,
gaming, social media, shopping, pornography, or others).
Caplan’s original GPIU scale (2002) consisted of 29 items and 7 factors,
identified by an EFA and related to relevant psychosocial well-being variables. GPIUS-2
(Caplan, 2010) expanded the original scale with items about Preference for Online Social
Interaction (POSI; Caplan, 2003, 2005) and aspects of LaRose’s socio-cognitive model of
unregulated Internet use (Kim, LaRose, & Peng, 2009; LaRose, Lin, & Eastin, 2003). The
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5 subscales od GPIUS-2 capture a system of interrelated variables representing cognitive
and behavioral aspects of problematic internet use (POSI, Mood Regulation, Compulsive
Use, Cognitive Preoccupation) as well as the Negative Outcomes stemming from it.
Caplan (2010) found support for the factor structure of GPIUS-2 in a CFA model
in which each subscale is indicated by 3 items, Compulsive Use and Cognitive
Preoccupation load on a second-order factor of Deficient Self-Regulation, and the factors
of POSI, Negative Outcomes, Mood Regulation, and Deficient Self-Regulation are
intercorrelated, χ2 = 421.12, df = 82, p < .001, CFI = .95; ECVI = .63; SRMR .05
RMSEA = .073 (90% C.I: .07 - .09); p close to fit = .001. Item responses range from (1)
definitely disagree to (8) definitely agree and subscale Cronbach’s alphas ranged from
.82 to .86, with the overall scale alpha being .91. Several other studies found support for
the internal consistency and the general factor structure of GPIUS-2 on non-US samples
(Gamez-Guadix, Villa-George, & Calvete, 2012; Fioravanti, Primi, & Casale, 2013;
Gamez-Guadix, Orue, & Calvete, 2013) as well as some evidence of convergent validity
through observed correlations of GPIUS-2 subscales and Big Five personality traits and
lack of perceived social support (Casale, Primi, & Fioravanti, 2016). The GPIUS-2
(Caplan, 2010) has been cited 393 times in Scholar.Google and 172 times in the Web of
Science.
Caplan (2010) does not specify any cut-off values distinguishing non-problematic
Internet use from problematic levels; however, in the earlier iteration of the scale
(Caplan, 2002), he quotes Davis (2001), suggesting that “there is not a specific time limit
or behavioral benchmark” for identifying Internet use as problematic, rather his model
“posits a continuum of functioning” (2001, p. 193).
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Revised Chen’s Internet Addiction Scale (CIAS-R)
Chen and colleagues (2003) developed their scale based on diagnostic criteria of
substance use disorder and categorize the scale’s 5 factors into core symptoms and
related problems. Factors of increasing tolerance, compulsive use, and withdrawal
symptoms fall into the former category, while resulting interpersonal and health-related
problems, and time management problems belong to the latter one. The original scale
included 26 items with a 4-point Likert response scale ranging from (1) Does not match
my experience at all to (4) Definitely matches my experience. The original study reported
high levels of internal consistency for the full scale as well as individual subscales
(ranging from α = .79 to α = .83), and this finding was replicated in Ko et al. (2004; α =
.94), Mak et al. (2014; α =.83 to α = .95), and other studies (c.f. Laconi, et al., 2014). The
scale score correlates moderately with time spent online (r = .48; Chen et al., 2003) and
shows adequate convergent validity with IAT (c.f. Laconi et al., 2014). The proposed 5
factor structure found support outside of the original study as well (Kesici & Sahin,
2010). Mak and colleagues (2014), however, propose a revised version of the scale
consisting of 19 items in a 4-factor structure with compulsive use and withdrawal
symptoms collapsed into one factor that fit the data better. Ko and colleagues (2005)
analyzed the scale’s cut-off points and found the most optimal values for screening of
problems to be 57/58 and for diagnosis 63/64. Lai and colleagues (2013), however, noted
that the CIAS tends to “overdiagnose” Internet addiction when compared to IAT and
could perhaps be used to identify problem use, rather than addiction itself.
While the scale was developed for and evaluated on Chinese and Asian
populations, none of the items show signs of cultural specificity that would prevent the
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scale being used efficiently in non-Asian populations. The scale has had similar citation
metrics as the other ones reviewed thus far (374 times in Scholar.Google, not found in
Web of Science).
The current study
As Lortie and Guttion, (2013), Laconi and colleagues (2014), and Kuss and
colleagues (2014) summarize, there has been a great deal of psychometric work done on
each of these scales individually, and there is ample evidence of their reliability and
validity. Each of the studies provides an excellent overview of the existing scales and
their properties; however, the field lacks a direct, data driven side-by-side comparison of
the most notable scales. In addition, the current study also seeks to capitalize on
theoretical and conceptual work done by Griffiths (2005), who outlined 6 components or
dimensions that make up the core symptoms of internet addiction.
Most studies to date evaluating the performance of scales are limited to
comparing two scales at a time and are limited to classical test theory approach. Item
response theory (De Ayala, 2013; Toland, 2014) offers important and valuable insight
into properties of individual items, such as their location on a latent trait continuum (e.g.,
whether an item is more likely to be endorsed only by respondents with more severe
Internet addiction symptoms), how much information a scale provides at different
locations on the “severity continuum”, and establishes the respondents location on this
continuum, providing a more nuanced measurement system. By analyzing item properties
this way, the best items at each appropriate location on the continuum can be selected to
synthesize a composite scale that performs better than each of the original measures, thus
resulting in a scale that at least performs equally well with significantly fewer items.
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Zhang and Xin (2013) used this approach to test and combine items from IAT and CIAS
and found that both scales provide the most information at medium levels of Internet
addiction and that scale of combined items improves the classification consistency by
increasing scale information around the proposed cut-off points.
The current study aims to expand on both the psychometric work conducted on
the scales within the classical test theory approach, as well as Zhang and Xin’s (2013)
IRT study by directly comparing the aforementioned four measures of internet addiction,
namely Internet Addiction Test (Young, 1998b, 2015), Problematic Internet Use
Questionnaire (Demetrovics et al., 2008), Generalized Problematic Internet Use Scale 2
(Caplan, 2010) and Internet Addiction Scale (Chen et al., 2003), and by proposing a new
Aggregated Internet Addiction Scale (AIAS), assembled from the 10 best performing
items from these existing scales. Information that the IRT item calibration provides can
be used to improve diagnostic practices, as finding a specific location of a person on a
latent trait continuum of addiction severity offers more detailed and clinically useful
information than comparing a person’s scale score to a cut-off point. Additionally,
relying on a total scale score based on items of varying severity was a practice questioned
by several authors who noted that even some of the diagnostic criteria seem less harmful
than others (e.g., notions that excessive engagement or preoccupation may not on its own
be harmful, while inter and intrapersonal conflicts clearly are cf. Charlton & Danforth,
2004; Charlton & Danforth, 2007; Griffiths, 2010).
By calibrating the “severity” of items and investigating their psychometric
properties, we can alleviate most of the mentioned criticisms and construct a new
improved scale based on the best performing items from the four existing scales. If the
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shorter scale is psychometrically equivalent to the existing ones, it may be a preferable
alternative for researchers aiming to reduce survey length, while maintaining validity and
reliability of measurement. Additionally, with item calibration information, the current
study provides a potential basis for the development of computer-mediated measurement
applications to increase speed, efficacy, and precision of screening for Internet addiction,
by adjusting the specific items administered to the participant on-the-go, based on their
responses (e.g., if a person strongly agrees with an item of moderate severity, skip items
of low severity and administer items around the estimated location on latent trait
continuum until satisfactory confidence of measurement is reached).
Method
Sample
Data was collected from 1,012 US-based participants between the ages 18 and 26
years. Participants were recruited through Amazon’s MTurk, and data was collected
through a Qualtrics-hosted online self-report survey. Several studies have shown that the
samples obtained through MTurk tend to be more demographically diverse than student
samples and the data they generate are of good quality (Berinsky, Huber, & Lenz, 2012;
Casler, Bickel, & Hackett, 2013; Fleischer, Mead, & Huang, 2015). Although MTurk
workers were also found to show higher levels of internalizing behaviors than general
population (Arditte, Çek, Shaw, & Tampano, 2016), Hauser and Schwarz (2016) show
that they can be more attentive to survey instructions than traditional student subject pool
participants.
To ensure good quality of data, the restriction for the task on MTurk was defined
in the following way: Previous HIT (Human Intelligence Task) approval rate 97%,
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English as a primary language, number of approved HITs greater than 50, and limited to
US participants (as Smith, Roster, Golden & Albaum, 2016 show that non-US MTurk
respondents tend to be less attentive and more prone to speeding through a survey). To
ensure that participants would not take the study twice, we employed a script called
“Unique Turker” developed by Ott (2015). The quality of the responses was improved by
employing several attention checks throughout the questionnaire, as well as filtering out
respondents with clearly patterned responses or respondents whose total time for the
survey was too short (i.e., less than 2 seconds for an item). The study was advertised as
"A questionnaire study about online behaviors of young adults. Completion of this study
will award you with $2". Detailed description of the study included the cover letter and
the informed consent document (see Appendix A).
Measures
Demographics
Demographic variables including age, sex, race/ethnicity, and socio-economic
status (SES) were used as control variables in models assessing validity of the scales.
SES is a composite measure of items asking about current employment and occupation,
highest educational level, total annual income, as well as occupation of primary wage
earner in family of origin. Item Z-scores will be averaged into a general SES score.
Race/ethnicity was dichotomized into white or non-white. Again, specific scale items and
response options are included in Appendix B.
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Internet addiction
This study focuses on four of the most established Internet addiction scales: IAT,
Young (1998b, 2015), PIUQ, Demetrovics et al. (2008), GPIUS-2, Caplan, (2010), and
CIAS, Chen et al., 2003). These instruments are described in more detail in the literature
review, but a short summary is provided below. Internal consistency of all scales has
been consistently found to be adequate.
IAT consists of 20 items with a 5-point response scale ranging from (1) Rarely to
(5) Always. It was originally conceived as unidimensional but exploratory factor analyses
from various studies identify from 1 to 6 factors. In the current study it is conceptualized
as unidimensional.
PIUQ consists of 18 items with a 5-point response scale ranging from (1) Never to
(5) Always. Its proposed 3-factor structure was supported in Koronczai, et al. (2011).
GPIUS-2 consists of 15 items with an 8-point response scale ranging from (1)
Definitely disagree to (8) Definitely agree. Its proposed 5-factor structure found support
in several studies (Gamez-Guadix, Villa-George, & Calvete, 2012; Fioravanti, Primi, &
Casale, 2013; Gamez-Guadix, Orue, & Calvete, 2013).
CIAS-R consists of 19 items with a 4-point response scale ranging from (1) Does
not match my experience at all to (4) Definitely matches my experience. The proposed 4factor structure found adequate support in the study by Mak and colleagues (2014).
Correlates
Select subscales of Weinberger’s Adjustment Inventory (WAI; Weinberger &
Schwartz, 1990) were used to measure symptoms of depression, anxiety, low self-esteem,
and low well-being, each found to be associated with Internet Addiction (Kuss et al.,
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2014; Widyanto & Griffiths, 2006). The four subscales consist of a total of 29 items with
two 5-point response scales ranging from False to True, and from Almost never to
Almost always. Example items include “I often feel sad or unhappy (depression),” “I
worry too much about things that aren’t important (anxiety),” “I sometimes feel so bad
about myself that I wish I were somebody else (low self-esteem),” and “I feel very happy
(low well-being, reversed).” Scale scores were computed for each subscale separately as
average of item responses. Cronbach’s α ranged from .601 to .704 in the original study
and .877 to .921 in the current study.
According to the literature (Kuss et al., 2014; Widyanto & Griffiths, 2006), there
is a positive relationship between Internet addiction and time spent online; therefore, two
items asking for total numbers of hours (open ended numeric response) spent daily on the
internet on a computer and on a mobile device were included. Specific scale items can be
seen in Appendix B.
Plan of Analyses
The goal of the current study was to distill the 72 items from four scales into a
parsimonious and psychometrically sound Aggregated Internet Addiction Scale (AIAS)
that represents the latent trait of Internet Addiction. This iterative process consisted of
four phases: assessing dimensionality, selecting initial set of items, trimming this set
down, informed by item performance and conceptual considerations (Griffiths, 2005),
and finally verifying psychometric properties of AIAS.
In the first phase, dimensionality of the latent trait (Internet Addiction) was
investigated. Confirmatory Factor Analysis (CFA) models were used to test each scale
separately to assess the construct validity and dimensionality. In addition to original
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authors’ proposed factor structures, a single factor solution was also be tested.
Additionally, unidimensional and bifactor Item Response Theory (IRT) models (Graded
Response models with Bock-Aitkin estimation method) were estimated for each
multidimensional scale to compute scale and item indices of Explained Common
Variance (ECV). According to Stucky & Edelen (2015, p. 201) item-ECV (IECV) “is
calculated as the ratio of the item-level variance accounted for by the general factor to the
total item-level variance accounted for by the general and specific dimensions. (…) The
IECV indicates the extent to which an item is representative of the general dimension
alone-values near one indicate an item that only reflects the general dimension whereas
increasingly smaller values reflect stronger associations with the specific dimension
(Stucky, Thissen, & Edelen, 2013).” According to Stucky and Edelen (2015) selecting
items with IECV > .80 “will typically yield a fairly unidimensional item set that reflects
the content of the general dimension (p. 202).” Most of the items within scales were
found to be feasibly unidimensional and therefore the final set of items was planned to be
selected based on an iterative unidimensional IRT models. If unidimensionality of the
scales was not found to be feasible, multiple selections based on common shared factors
was planned.
In the second phase, the initial set of items was identified based on the IECV
values from individual scale IRT models. All items from IAT and all items with IECV >
.80 from multidimensional scales were selected to be included in an overall bifactor IRT
model specifying a general factor of Internet Addiction and four specific factors of
individual measures was tested. One methodological concern in this approach, however,
is the potential overrepresentation of items with similar item content. In addition,
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previous work has not been able to adequately represent all 6 components operationalized
by Griffith (2005). If the measurement instruments were designed with a certain
component of Internet Addiction overrepresented in their items (commonly conflict and
salience), it is likely that this imbalance would bias the focus of the underlying general
latent factor. Therefore, all items were mapped on one of the six components discussed
by Griffiths (2005) they best represent, and the initial set of items was compared to the
excluded items in terms of component distribution. Best performing items from
underrepresented components were added to the initial set, even if they did not reach the
IECV > .80 cut-off. Items from overrepresented components were trimmed from the
initial set in the third phase, based on their psychometric properties.
In the third phase, an iterative process was used to trim the initial set of items to
10. As a first step, IECVs computed from the overall bifactor analysis were used to trim
items that were not adequately represented by the general factor of Internet Addiction
(i.e. were more represented by the specific method factors of their respective scale). The
remaining items were subsequently assessed in a series of unidimensional IRT models
progressively removing items based on item fit statistics, local dependency issues, item
loadings and slopes (a at least 0.7), item response functions and associated information
the item provides, as well as item content (taking Griffiths’, 2005 components into
consideration) in order to reduce the measure to a smallest subset of items while keeping
the test information above 20 (possibly uniformly), corresponding to marginal reliability
of α = .95.
In the final phase, a CFA was used to test construct validity of the AIAS and scale
score correlations tested convergent validity of the AIAS with other scales of internet
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addiction. Subsequently, a series of hierarchical structural equation models was tested to
provide further evidence of convergent validity as well as predictive validity with select
correlates. In each model, one Internet Addiction scale was specified to predict WAI
subscales (depression, anxiety, low self-esteem, and low well-being), and the amount of
time spent online, and their predictive paths was compared, controlling for age, sex,
race/ethnicity, and education level. Standardized regression coefficients, as well as
unique contributions of the Internet scales to adjusted model R2 were compared. This way
the study provided additional psychometric validation and a direct comparison of the
scales to readers who prefer to use original scales; however, the goal of the current study
was to construct and validate a new aggregate measure of Internet addiction by
combining the best items from the four existing scales, guided by previous conceptual
work.
All analyses were performed in AMOS (Arbuckle, 2014, ver. 23), IRTPRO (Cai,
Thissen, & du Toit, 2015, ver. 3), and Mplus (Muthén & Muthén, 2015, ver. 7). IECVs
were computed using Dueber’s (2017) Excel based calculator.
Results
Phase 1: Dimensionality
Overall results of the first phase indicated that 3 of the 4 scales can be feasibly
considered unidimensional, GPIUS-2 being the multidimensional exception. Strictly
unidimensional CFA models yielded slightly lower than adequate fit statistics for the IAT
and PIUQ; specifying 4 residual correlations in each scaleb increased the fit to acceptable

b

IAT: items 1 and 2, 1 and 16, 1 and 17, and 6 and 8; PIUQ: items 1 and 4, 3 and 6, 4
and 16, and 7 and 10; CIAS-R: items 2 and 4, 2 and 6, 10 and 12, and 17 and 18.
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levels. Multidimensional models of PIUQ and CIAS-R showed acceptable fit as well (see
Table 2.1). Estimating the test ECV and IECV values based on bifactor IRT models
provided further support for unidimensionality of most items of PIUQ and CIAS-R and
for some items of GPIUS-2 (see left half of Table 2.2).
Phase 2: Item Identification
Based on feasibility of unidimensionality of most scales, IECV values were used
to select the initial set of items for further analysis. The right half of Table 2.2 includes
item as well as test ECV values based on the bifactor model with all unidimensional
items, with items retained for the initial set of items in bold. IAT was originally
conceptualized as unidimensional and thus all IAT items were included in the initial set
of items. Indicated by the bifactor IECV values, items from the GPIUS-2 subscales
Preference for Online Social Interaction and Mood Modification subscales were
demonstrably less represented by a general factor, indicating a conceptual disconnect
from the subscales of Compulsive Use, Cognitive Preoccupation, and Negative
Outcomes. Items from the latter three subscales were relatively well represented by the
general factor. In order to include most potentially relevant items in the analysis, five
items from those subscales were retained for the initial set of items in phase 2.
Altogether, 41 items were identified as relevant and investigated in a unidimensional IRT
model in phase 3.
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Table 2.1 CFA Model Fit Indices
Chidf
CFI
RMSEA
90% CI
AIC
BIC
Square
IAT
Uni
1958.341 170
.883
.102
[.098, .106] 2038.341 2235.207
Uni+m
1315.586 166
.925
.083
[.079, .087] 1403.586 1620.139
PIUQ
Uni
1903.124 135
.873
.114
[.109, .118] 1975.124 2152.304
Uni+m
1189.435 131
.924
.089
[.085, .094] 1269.435 1466.302
Multi
1463.507 132
.904
.100
[.095, .104] 1541.507 1733.451
GPIUS-2
Uni
5517.235 90
.619
.244
[.239, .249] 5577.235 5724.885
Multi
863.212 82
.945
.097
[.091, .103] 939.212 1126.235
CIAS-R
Uni
1175.630 152
.907
.082
[.077, .086] 1251.630 1438.653
Uni+m
839.268 148
.937
.068
[.064, .072] 923.268 1129.895
Multi
1005.696 146
.922
.076
[.072, .081] 1093.696 1310.249
Notes. All Chi-Square tests significant at p < .001. Uni = Unidimensional model; Uni+m
= Unidimensional model with 4 residual correlations among items. Multi =
Multidimensional model as specified by original study.
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Table 2.2 IECV Values from Separate Models (Left) and an Aggregated Bifactor Model
Uni
Separate Bifactor IRTs
Aggregated Bifactor IRT
a
Item #
IAT
PIUQ GPIUS-2 CIAS-R
IAT
PIUQ GPIUS-2 CIAS-R
1
.750
.967
.417
1.000
.599
.995
.869
2
.760
.683
.372
.656
.730
3
.820
.469
.392
.881
1.000
.923
4
.590
.988
.463
.850
.987
.999
.624
5
.870
.919
.260
.627
.978
.791
6
.830
.820
.308
.868
.874
.695
.796
7
.640
.725
.703
.904
.722
.944
8
.810
.968
.822
.998
.911
.975
.830
.848
9
.860
.980
.986
.931
.986
.919
.841
.795
b
b
10
.810
.605
.796
.777
.985
***
11
.840
.990
.720
.965
.989
.817
.907
12
.730
.940
.971
.708
.974
.823
.823
13
.850
.876
.850
.992
.995
.989
.889
.886
14
.800
.983
.812
.995
.821
.909
.929
.770
b
15
.910
.898
.781
.814
1.000
.791
.914
16
.780
.996
.692
.723
.999
b
17
.810
.968
.944
.739
.988
.909
18
.880
1.000
1.000
.967
.972
.913
19
.840
.907
.986
.809
20
.870
1.000
PUC
.706
.857
.819
GenFac
.872
.641
.863
ARPB
.026
.063
.017
a
Notes. = IAT was specified as a unidimensional scale, values reported are factor
loadings. b = items from underrepresented components, included for conceptual reasons.
PUC = Percent of Uncontaminated Correlations – “percentage of covariance terms which
only reflect variance from general dimension” (Dueber, 2017, Sheet Model Level).
GenFac = ECV of the general facto, compared to specific factors. According to
Rodriguez, Reise, and Haviland (2016a), values of PUC > .70 and ECV > .70 indicate
unidimensionality. ARPB = Average Relative Parameter Bias – difference between item
loadings from a unidimensional IRT and the loadings of a general factor from a bifactor
IRT (Rodriguez, Reise, and Haviland, 2016b). Bolded items were selected into
subsequent iterations.
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In terms of item content, compared to the 31 excluded items, the set of 41
included more items representing the component of (inter- or intrapersonal) conflict and
(cognitive and behavioral) salience; and underrepresented the component of loss of
control (see Table 2.3). Therefore, three items from this component with highest ECVs
were added to the set. The initial unidimensional IRT model of the 44 items fit the data
relatively poorly, M2 (762) = 4,834.53, p < .001, RMSEA = .07, -2LL = 90,859.80, AIC =
91,315.80, BIC = 92,437.94. Eight items indicated model misfit (level of significance for
S-χ2 was set to p < .01, due to large sample size and number of items, as suggested by
Toland, 2014): IAT12, IAT15, PIUQ16, IAT6, and GPIUS8. Items ranged in loadings
from λ = .58 to λ = .91, with an average of λ = .80; and slopes from a = 1.21 to a = 3.77,
with an average of 2.38. A total of 39 pairs of items indicated local dependency (LD)
issues, which reflects the considerable item redundancy resulting from pooling items
from 4 scales measuring the same construct. This set of items provided most information
at average and above average locations on the latent trait continuum (θ ranging from 0 to
2, peaking at θ = 0.8 with I ≅ 80, representing marginal reliability of α = .988 at that
peak).
Phase 3: Item Distilling
The goal of phase 3 was to trim down these 44 items to a parsimonious set of best
items (with considerations of item loadings, information, LD issues, and content), while
keeping the scale information above 20 and as uniform across the latent trait continuum
as possible. As a first step, items were ranked on their loadings and the information they
provided, and the best 22 were selected based on the average of these rankings. These
items were then inspected with regards to their content and the best item (IAT10) from
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Table 2.3 Content Analysis of Excluded and Included Items
Component

Excluded

Included

Total

Salience

10

16

26

Conflict

3

14

17

Loss of Control

7

2

9

Mood modification

3

5

8

Withdrawal Symptoms

2

3

5

Tolerance

3

1

4

Other (POSI)

3

Total

31

3
41

Notes. Preference for Online Social Interaction is a component
unique to the GPIUS-2.
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72

the non-represented component of mood modification was added to the set. PIUQ13 was
removed from the set as its wording considerably overlapped and its slope and
information slightly under-ranked IAT20. These 22 items were tested in a unidimensional
IRT model (Table 2.4).
This model fit the data well, M2 (129) = 444.36, p < .001, RMSEA = .05, -2LL =
44,946.16, AIC = 45,194.16, BIC = 45,804.45. The S-χ2 values indicated misfit only for a
single item (GPIUS10). Items ranged in loadings from λ = .79 to λ = .92, with an average
of λ = .85; and slopes from a = 2.20 to a = 3.98, with an average of 2.8. A total of 10
pairs of items indicated local dependency (LD) issues, with a majority of pairs clustered
among GPIUS items. Items were once again ranked, this time focusing on slopes and
information they provided (as loadings were all sufficiently high with a small variance).
This set of items provided most information average and above average locations on the
latent trait continuum (θ ranging from 0 to 2, peaking at θ = 1.2 with I ≅ 54, representing
marginal reliability of α = .981 at that peak).
To trim the set down, clusters of similarly worded items were identified and the
best item from each cluster was selected based on rank and item information function,
preferring items with a wider and uniform information functions. This way 10 items were
identified for a final unidimensional IRT model, with each component represented by at
least one item.
The final set of 10 items fit the data well, M2 (893) = 1,414.57, p < .001, RMSEA =
.02, -2LL = 20,657.82, AIC = 20,767.82, BIC = 21,038.52. Item level estimates can be
seen in Tables 2.5 and 2.6. Item specific Option Response Functions with Item
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Table 2.4 Comparison of Penultimate Set of 22 Items
Item
Wording
Similarity
PIUQ9
Do you try to conceal the amount of time spent online?
1
IAT18
Do you try to hide how long you´ve been on-line?
1
IAT9
Do you become defensive or secretive when anyone asks you what you do on-line?
1
IAT13
Do you snap, yell, or act annoyed if someone bothers you while you are on-line?
1
PIUQ12 Do you feel that your Internet usage causes problems for you?
2
GPIUS13 My Internet use has made it difficult for me to manage my life.
2
IAT15
Do you feel preoccupied with the Internet when off-line or fantasize about being on3
line?
PIUQ1
Do you fantasize about the Internet, or think about what it would be like to be online, when
3
you are not on the Internet?
GPIUS9
I think obsessively about going online when I am offline.
3
IAT11
Do you find yourself anticipating when you go on-line again?
3
GPIUS14 I have missed social engagements or activities because of my Internet use.
4
IAT19
Do you choose to spend more time on-line over going out with others?
4
PIUQ17
Do you choose the Internet rather than going out with somebody to have some fun?
4
PIUQ4
Do you daydream about the Internet?
5
PIUQ16
Do you dream about the Internet?
5
PIUQ18 Do you think that you should ask for help in relation to your Internet use?
GPIUS12 When offline, I have a hard time trying to resist the urge to go online.
IAT20
Do you feel depressed, moody, or nervous when you are off-line, which goes away once
you are back on-line?
CIAS24
I need to spend an increasing amount of time online to achieve the same satisfaction as before
IAT10
Do you block disturbing thoughts about your life with soothing thoughts of the Internet?
IAT5
Do others in your life complain to you about the amount of time you spend on-line?
GPIUS10 I have difficulty controlling the amount of time I spend online.
Notes. Bolded items selected for the final version of AIAS. GPIUS-2 items indicated without the “-2” for clarity.

Rank
17
9
13.5
16.5
17
4
1

LD
0
0
0
0
0
3
0

11.5

1

4
15.5
9
19
21
3.5
5.5
4
7
8

2
0
2
1
1
2
1
0
3
0

17
22
12
16

0
0
0
4

40

Table 2.5 AIAS Item Fit and Loadings
Item
Wording
IAT9
Do you become defensive or secretive when anyone asks you what you do
on-line?
IAT10
Do you block disturbing thoughts about your life with soothing thoughts
of the Internet?
IAT15
Do you feel preoccupied with the Internet when off-line or fantasize about
being on-line?
IAT20
Do you feel depressed, moody, or nervous when you are off-line, which
goes away once you are back on-line?
PIUQ4
Do you daydream about the Internet?
PIUQ12
Do you feel that your Internet usage causes problems for you?
PIUQ18
Do you think that you should ask for help in relation to your Internet use?
GPIUS12 When offline, I have a hard time trying to resist the urge to go online.
GPIUS14 I have missed social engagements or activities because of my Internet use.
CIAS24
I need to spend an increasing amount of time online to achieve the same
satisfaction as before

λ
.84

s.e.
.02

χ2
99.53

df
103

p
.579

.81

.03

113.50

110

.390

.93

.01

103.40

78

.029

.88

.02

74.71

92

.906

.88
.82
.89
.83
.84
.84

.02
.03
.02
.02
.02
.02

77.47
117.06
101.69
131.26
159.78
61.72

88
103
90
151
159
78

.782
.162
.188
.875
.468
.912

Table 2.6 AIAS Item Slopes and Threshold Parameters
Item
a
s.e.
b1
s.e.
b2
s.e.
IAT9
IAT10
IAT15
IAT20
PIUQ4
PIUQ12
PIUQ18
GPIUS12
GPIUS14
CIAS24

2.64
2.35
4.26
3.17
3.18
2.43
3.36
2.56
2.60
2.65

0.15
0.13
0.27
0.19
0.18
0.13
0.21
0.13
0.14
0.16

0.22
0.07
0.29
0.27
0.00
-0.26
0.47
-0.70
-0.24
0.20

0.04
0.05
0.04
0.04
0.04
0.05
0.04
0.05
0.05
0.04

0.90
0.77
0.84
0.95
0.78
0.61
0.96
-0.16
0.28
0.96

0.05
0.05
0.04
0.05
0.05
0.05
0.05
0.04
0.04
0.05

b3

s.e.

b4

1.42
1.37
1.37
1.43
1.43
1.40
1.52
0.20
0.59
1.96

0.07
0.07
0.05
0.06
0.06
0.07
0.06
0.04
0.05
0.09

2.23
2.10
2.04
2.15
2.09
2.17
2.13
0.50
0.81

s.e.
0.10
0.10
0.08
0.10
0.09
0.10
0.09
0.04
0.05

b5

s.e.

b6

s.e.

b7

s.e.

0.92 0.05 1.49 0.07 2.16 0.10
1.12 0.06 1.63 0.07 2.13 0.10
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Information Functions, as well as Test Information Function (compared to TIF of
unidimensional models of IAT, PIUQ, and CIAS-R) can be seen in figures 2.1, and 2.2
respectively. There were no LD issues and the scale fit all item well. Items ranged in
loadings from λ = .81 to λ = .93, with an average of λ = .86; and slopes from a = 2.35 to a
= 4.26, with an average of 2.9. This set of items provided most information at average
and above average locations on the latent trait continuum (θ ranging from 0 to 2, peaking
at θ = 0.8 with I ≅ 27, representing marginal reliability of α = .963 at that peak).
Cronbach’s α for the 10-item scale was α = .940.
Phase 4: Construct, Convergent, and Predictive Validity
In the final phase, construct validity, convergent validity, and predictive validity
of the new scale were tested. A unidimensional CFA model fit the data well, χ2 (35) =
256.973, p < .001, CFI = .970, RMSEA = .079. 90% CI [.070, .088]. Convergent validity
of AIAS with other scales of internet addiction was excellent, indicated by strong
correlations with scores of IAT, PIUQ, CIAS-R, and GPIUS-2: Negative Outcomes, and
Deficient Self-Regulation subscales (all r < .84), see Table 2.7. The correlations of AIAS
and aforementioned scales were unsurprisingly stronger than for the remaining scales
among each other. AIAS and the other scales shared a pattern of moderate correlations
with the GPIUS-2 subscales Preference for Online Social Interaction (r = .49) and Mood
Regulation (r = .38). Further support of strong convergent validity and evidence of
predictive validity was provided by the hierarchical linear regressions (Table 2.8).
Standardized path estimates and unique contributions to amount of explained variance of
AIAS predicting depressive symptoms, anxiety, well-being, low self-esteem,
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Figure 2.1 Item specific Option Response Functions and Item Information Functions
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Figure 2.1. (continued)
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Figure 2.1. (continued)
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Figure 2.2 Test Information Function of Unidimensional Scales
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Table 2.7 Pearson’s Correlation of Investigated Scales
1
2
3
4
5
6

7

1 IAT
2 PIUQ

.90

3 GPIUS-2: POSI

.49

.49

4 GPIUS-2: MR

.41

.41

.55

5 GPIUS-2: NO

.81

.82

.45

.33

6 GPIUS-2: DSR

.80

.82

.55

.52

.77

7 CIAS-R

.85

.87

.53

.47

.78

.81

8 AIAS
.94 .92 .49 .38 .89 .84 .86
Note: POSI = Preference for online social interaction subscale, MR = Mood regulation
subscale, NO = Negative outcomes subscale, DSR = Deficient self-regulation subscale
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Table 2.8 Estimates of Hierarchical Structural Equation Models
Depression
β

R2

Anxiety
β

R2

Well-Being
β

R2

Low SelfEsteem
β

R2

HrsOnline
(PC)
β

R2

HrsOnline
(Mobile)
β

R2

IAT

.475*** .214

.393*** .169

-.073*

.006

.374*** .141

.061

.001

.220*** .042

PIUQ

.484*** .222

.424*** .194

-.093**

.010

.382*** .147

.064

.001

.210*** .037

GPIUS-2: POSI

.040

.052

-.156***

.142***

.086*

-.013

GPIUS-2: MR

.254***

.261***

-.092*

.162***

.075

.029

GPIUS-2: NO

.417***

.172**

-.054

.348***

-.002

-.079

GPIUS-2: DSR

-.043

.279

.113

.238

.018

.056

-.067

.216

-.028

.014

.275**

.043
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CIAS-R

.501*** .238

.434*** .206

-.164***

.030

.411*** .171

.085*

.003

.234*** .048

AIAS

.485*** .224

.393*** .172

-.083*

.008

.388*** .152

.057

.000

.189*** .031

Note. Each scale entered as a separate predictor of the outcome variables, controlled for age, sex, ethnicity, and education level. R2 =
unique contribution of internet scale to R2, without the contribution of control variables. *** p < .001; ** p < .01; * p < .05.

and hours spent engaging with the internet on a PC and mobile matched those of IAT and
PIUQ. CIAS-R consistently showed slightly stronger associations
(ranging from ∆β .016 to .081, average ∆ = .039) as AIAS and the set of GPIUS-2
subscales reached the highest amount of explained variance (ranging from ∆R2 .012 to
.066, average ∆ = .043). The models fit the data adequately (CFI ranging from .896 to
.941, with an average value of .912, RMSEA ranging from .053 to .085, averaging at
.066).
These findings provide support for psychometric comparability of the 10-item
AIAS to the IAT, PIUQ, and to a large degree, the CIAS-R and GPIUS-2 as a whole.
Discussion
The current study aimed to provide further evidence of psychometric properties of
four existing Internet Addiction Scales (IAT, PIUQ, GPIUS-2, and CIAS-R) and to distill
their best items into a shorter, but equally effective Aggregated Internet Addiction Scale
(AIAS). In the first phase IAT, PIUQ, CIAS-R, and Negative Outcomes, and Deficient
Self-Regulation subscales of GPIUS-2 were established as plausibly unidimensional. Of
72 items, an initial set of 41 items that best represented a general factor of Internet
Addiction and 3 items representing the loss of control component was trimmed down
through iterative series of IRT models into final 10 items that best represent Internet
Addiction psychometrically, based on Griffiths important conceptual work (2005). IRT
analyses, correlations, as well as SEM predictive models provided empirical support for
the new AIAS. In addition, the instrument performed equally well in comparison to the
IAT, PIUQ, and CIAS-R, while consisting of only 10 items (as compared to 20 items of
the IAT, 18 items of the PIUQ, and 19 of the CIAS-R).
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The existing scales have been found to be psychometrically sound on their own
and to provide comparable levels of information and quality of measurement.
Researchers investigating Internet Addiction may be confident in using any of the
existing scales, however if they seek to use a scale based on Griffiths’ (2005) theory and
reduce the length of their test battery at the same time, the 10-item AIAS offers itself as a
viable alternative. The current 10 items were selected from among the best performing
ones from each scale, each providing the most amount of information and loading
strongly on the unidimensional representation of Internet addiction. Griffiths’ addiction
components (2005) were considered when selecting the items so that the scale represents
the full range of the criteria, with an added emphasis on the more harmful ones (i.e. intraand interpersonal conflict) to comply with suggestions of Charlton and Danforth (2004),
Charlton and Danforth (2007), and Griffiths (2010).
Using IRT to test and calibrate a measurement instrument opens up possibilities to more
accurately assess respondents’ severity of Internet addiction and estimate their location
on a severity continuum. This is a more nuanced approach than using cut-off points based
on a total scale score which, contrary to the IRT approach, does not account for
“difficulty” or severity of individual items. The item slopes and thresholds reported in the
current study could, preferably after validation and replication on a wider sample, be used
to develop computer adaptive testing systems hosted online to efficiently screen people at
risk of developing Internet addiction, or get an accurate estimate of severity of clients’
issues during therapy intake sessions.
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Limitations
While methodological studies on data collection through MTurk provide a degree
of confidence in the quality of data, a degree of bias may be present in the current study
(investigating scales of Interned Addiction) by relying on a sample that routinely spends
time on the internet filling surveys. Despite Internet Addiction being conceptually (and
empirically, as evidenced by the lack of relationship in the current study) different from
simply spending large amount of time on the Internet, MTurkers may have a different
relationship with internet than a sample drawn from general population. Future studies
aiming to expand on the quality of present scales would benefit strongly by collecting
data in more traditional means.
The self-report nature of the study may also introduce bias into the findings.
Respondents may modify their answers to reflect more positively on their behavior due
social desirability (King & Bruner, 2000).
Additionally, age range of the sample limits application of the current findings to
late adolescents/young adults, leaving the AIAS untested on a large population of
younger Internet users which is an important population to account for.
The current version of the AIAS consists of items from 4 different scales, with 4
different response formats (ranging from a 4-point Likert scale to an 8-point one, with
some items asking about frequency of occurrence and others about strength of
agreement). The next logical step in psychometric investigation of the scale would be to
make sure its properties remain consistent through a consolidation of response formats.
Even though the predictive validity of the AIAS mimics that of the IAT, PIUQ,
and CIAS-R, further research is needed before any conclusions can be made about its use
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for diagnostic or screening purposes in clinical setting. While using AIAS under an IRT
framework to estimate a person’s location on the Internet Addiction latent continuum can
provide information about the severity of symptoms, the intent of the current study was
not to develop a diagnostic tool and careful assessments (perhaps with considerations of
sampling methods) needs to take place before cut-off scores or other diagnostic criteria
can be established.
Conclusion
The current study provides further evidence of high psychometric quality of 4
commonly used scales of Internet Addiction (IAT, PIUQ, GPIUS-2, and CIAS-R) based
on classical test theory (CFA). Using IRT to select the best performing items from the
original 4 scales, the study developed a parsimonious 10-item Aggregated Internet
Addiction Scale (AIAS) that better represents the total spectrum of Griffiths’ Internet
addiction components, with an emphasis on the harmful ones (e.g. intrapersonal and
interpersonal conflict). AIAS offers a virtually identical psychometric properties as the
existing scales, however, it does so at a considerably reduced instrument length.
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CHAPTER 3: STRESS, AVOIDANT COPING, AND INTERNET ADDICTION
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Abstract
The current study tests a set of hypotheses based on a behavioral model of Internet
addiction in which online activities are used and reinforced as a maladaptive coping
strategy to manage stress. If Internet is used to disengage from stressors, it may become
associated with the desirable outcome (reducing stress), while not actually solving it;
rather, it would exacerbate the underlying problems and therefore create more stress.
Using a latent moderated mediation structural equation model and based on a sample of
1,012 young adult Internet users (Mage = 23.38 years old, SD = 1.82; 51.68% female,
73.91% white), stress was found to be positively associated with Internet addiction
symptoms; in addition, this effect was mediated by reliance on problem disengagement
coping strategies. Self-control was found to moderate the relationship of stress and coping
strategies (with exception of problem disengagement); however, it did so in an
unexpected direction. At lower levels of self-control the relationship of stress and reliance
on engagement strategies becomes more positive, and conversely, more negative for
emotional disengagement The moderation, however, had little impact on the indirect
effect.

62

Internet Addiction Symptoms as a Maladaptive Coping Mechanism
Stress has been identified as a global “epidemic” in the media; scholars, clinicians,
and the public alike are focusing more attention on the causes and outcomes of stress
(Folkman & Nathan, 2011). There is an abundance of evidence that stress, in its simplest
definition an imbalance between demands and resources (Lazarus & Folkman, 1984), is
associated with a number of negative mental health outcomes (Thoits, 2010; Sheridan,
Dobbs, Brown, & Zwilling, 1994). The way people deal with stress has been found to
moderate the outcomes of experiencing stress (Blalock, & Joiner, 2000; Gemmell,
Terhorst, Jhamb, Unruh, Myaskovsky, Kester, & Steel, 2016) and self-control was found
to influence selection of these coping strategies (Fuente, Mañas, Franco, Cangas, &
Soriano, 2018). The current study aimed to investigate the relationship between stress and
Internet addiction symptoms, conceptualized as an outcome of maladaptive coping
strategies, moderated by self-control.
Stress and Coping Mechanisms
Stress seems to be a part of modern-day life for most people. According to the
APA (2017), 75% of US population has experienced at least one symptom of stress
during the “last month” in 2017. The future of the nation, financial and employment
issues, and the current political climate are listed among the main sources of stress. The
National Institute for Occupational Safety and Health (NIOSH, 1999) reports that 40% of
employees report that their job is very stressful, and 26% of workers often feel burned
out. If stress is a predictor of negative mental health outcomes, and most people
experience it to some extent, then why are the negative developmental adjustment
outcomes of stress not more prevalent in the general population? People react to and deal
with stress in a variety of ways. Stress management, or coping strategies have been
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studied for over three decades (Lazarus & Folkman, 1984; Compas, Connor-Smith,
Saltzman, Harding Thomsen, & Wadsworth, 2001); most often, the strategies employed
by people to deal with stress are categorized into two broad dichotomies, namely problem
versus emotion-oriented strategies, and engagement versus disengagement strategies
(Addison et al., 2008; Tobin, Holroyd, Reynolds, & Wigal, 1989).
While the orientation categories differentiate between behaviors aimed to tackle
the underlying stressor head on or manage the emotions associated with it, the approach
categories (engagement versus disengagement) seem to be of primary interest when
investigating the relationship of stress and negative mental health outcomes. In this sense,
problem focused engagement strategies involve creating plans, gathering resources, or
trying to find a new perspective, while the problem focused disengagement strategies
would be trying to avoid dealing with the problem or wishful thinking. Similarly, emotion
focused engagement strategies aim to express emotions or seek social support, while the
emotion focused disengagement strategies include social withdrawal or self-criticism
(Tobin et al., 1989). While the disengagement strategies can be beneficial in the shortterm (Heckman et al., 2004; Suls & Fletcher, 1985) to alleviate anxiety and negative
affect of stress, but also to re-focus one’s resources on dealing with the problem later, as
long-term stress management strategies, however, they are usually associated with
negative adjustment outcomes. For example, Elliot, Thrash, and Murayama (2011) found,
based on a sample of 159 undergraduate students, that avoidant coping predicted a
decrease in subjective well-being over the course of a semester. Koeske, Kirk, and
Koeske (1993) found a similar relationship among 51 case managers of chronic mentally
ill patients, where avoidant coping measured at job entry predicted higher levels of
negative consequences 3 months later. Finally, Seiffge-Krenke and Klessinger (2000)
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found that relying on avoidant coping was associated with higher levels of depression
over time as compared to approach-oriented coping.
There are many different ways individuals can utilize the avoidant coping
approach. Some prefer to use alcohol or other psychoactive substances to take their mind
off of stressors, while others may distract themselves with different types of
entertainment and media (music, books, television, or internet). The current study focused
on excessive use of the Internet as a form of avoidant coping and aimed to investigate
whether this way of dealing with stress was associated with Internet addiction.
Internet Addiction Symptoms as Outcomes of Avoidant Coping
A fair amount of scholarship has been conducted on the link between avoidant
coping and Internet addiction. For instance, LaRose, Lin, and Eastin (2003) summarized
an etiological model of addiction, proposed by Marks (1990) or Marlatt, Baer, Donovan,
and Kivlahan (1988), based on elements from learning theories (e.g. operant
conditioning) as well as mood management theory (Knobloch & Zillman, 2002). to
explain potential pathways of Internet addiction development. They argue that an
intrinsically rewarding activity, such as Internet use, can be consciously or unconsciously
used to moderate negative moods or amplify positive ones. This in turn naturally
improves the likelihood of repeating the activity the next time a need for it occurs, as it
serves as a behavioral reward. The continuous reliance on Internet use for mood
management, alleviation of stress, or other needs fulfillment creates a habit and can in
time become an important or even exclusive behavior used to respond to negative
emotions. The habitual use of Internet to relieve stress can then become a prevalent
pattern of behavior, even in the absence of stress or situations that used to trigger the
employment of this behavior in the first place, and ultimately lead to negative personal
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consequences. In this sense, Internet use starts out as an avoidant coping mechanism, but
over time due to learning, habit formation, and narrowing of the behavioral repertoire, it
can grow into a behavioral pattern that creates or contributes to negative consequences in
a person’s life, further increasing the stress levels. This cyclical exacerbation of stressors
is similar to Hammen’s (1991) concept of stress generation, in which an individual’s
condition (depression in the original context) makes it more difficult to respond
appropriately to situations which leads to experiencing more and more stress. The
empirical evidence from a related field of online video game addiction shows support for
this pathway, as the motivation to use the games as an escape from problems is often
found to be related to gaming addiction (Maroney, Williams, Thomas, Skues, &
Moulding, 2018; Whang, Lee, & Chang, 2003).
Self-Control as a Moderating Factor
Having established that avoidant coping style is likely the reason why a majority
of people are not suffering with mental health issues, given that almost everyone
experiences stress, a new question arises, namely why do people resort to avoidant stress
coping? One of the plausible explanatory mechanism is an individual’s ability to resist
temptation, control one's impulses, and effectively regulate emotions, namely self-control
(Tangney, Baumeister, & Boone, 2004). Lower self-control has been found to predict
higher reliance on avoidant coping strategies which mediated the relationship between
self-control and poorer mental and physical health adjustment outcomes (Boals, van
Dellen, & Banks, 2011).
In the context of Internet addiction etiology, self-control might serve as a
protective factor in the initial stages, when a person can consciously and voluntarily delay
the "reward" of Internet use and stress management or mood modification, in order to
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deal with the underlying cause of the stress; or in the later stages, when a person can hold
oneself to a discipline that prohibits the use of a dysfunctional behavior. A study by
d'Acremont and van der Linden (2007) offers some additional insights and explanations
for the relationships between self-control and lower well-being (resulting from Internet
Addiction), by highlighting the importance of emotion regulation strategies as a
moderator. The authors found that a lower capacity to control one’s impulses was
associated with less appropriate emotion regulation strategies, and thus in turn, with
higher levels of depression. Therefore, individuals with lower self-control might in fact
be more likely to escape to the Internet in order to manage stress or other negative
emotions; they might also be more likely to develop the symptoms of an Internet
addiction than individuals with better self-control. Thus, in this sense, self-control might
operate as a moderator of the relationship between stress (negative emotions that one
wants to manage) and Internet addiction symptoms (a habit formed from a maladaptive
coping strategy). Control deficits may also create a higher need for instant gratification
which Internet use is able to fulfill more readily, much more so than academic work,
structured hobbies, or even community activities. More impulsive individuals, on the
other hand, might also simply be less able to resist the temptations offered by online
media and therefore get behind on schoolwork, self-development, and relationship
formation and maintenance with peers. In turn, this might evoke low well-being or
negative moods and cognitions over time.
The Current Study
The current study aimed to investigate the interplay among stress, self-control,
avoidant coping, and Internet addiction. Based on the reviewed literature, Internet
addiction was hypothesized to be predicted by avoidant coping as a reaction to stress, but
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the relationship of stress and avoidant coping was expected to be moderated by selfcontrol. Figure 1 displays the conceptual model of the specific hypothesized relationships.
Stress was expected to predict Internet addiction symptoms positively and indirectly,
mediated by avoidant (disengagement) coping strategies. Self-control was expected to
moderate the relationship between stress and coping strategies. Lower levels of selfcontrol were expected to be related to an increased reliance on avoidant (disengagement)
coping when under stress. Avoidant (disengagement) coping, in turn, was expected to
predict increased symptoms of Internet addiction.
There is a great deal of inconsistency in studies investigating sex differences in
stress and coping strategies. In general, most studies find consistent evidence which
shows that females are more likely to report higher levels of stress than males (Caruso,
Miazza, Berzolari, Grugnetti, Lichosik, & Arrigoni, 2017; Hampel, & Petermann, 2006;
Panayiotou, Karekla, & Leonidou, 2017); however findings are less clear and at times
conflicting on whether males or females are more likely to use avoidant coping to deal
with stress (Blalock, & Joiner, 2000; Eschenbeck, Kohlmann, & Lohaus, 2007; Gemmell
et al., 2016; Grady, Andrei, Li, Rybarczyk, White-Williams, Gordon, & McGee Jr, 2016;
Hampel, & Petermann, 2006; Panayiotou et al., 2017), and no previous work seems to
have investigated this issue in the context of online behaviors. Thus, this is an important
gap in the literature that deserves further inquiry and study, namely the extent to which
sex moderates the hypothesized links proposed in the model.

68

69
Figure 3.1 Tested Model of Hypothesized Relationships.
Notes: Errors omitted for clarity, Stress x LSC is a latent interaction term of the two constructs, LSC and Stress were specified to be
correlated. Coping styles were specified to be correlated among each other and each is indicated by 3 parcels (lower 3 sets of parcels
omitted for clarity). Control variables (sex, age, SES, and race) were regressed on Internet addiction separately (aggregated in figure
for visual clarity, coefficients available upon request).
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Method
Sample
Data was collected from 1,012 US-based participants between the ages of 18 and
26 years (Mage = 23.38 years old, SD = 1.82; 51.68% female, 73.91% white). Participants
were recruited through Amazon’s MTurk and data was collected through a Qualtricshosted online self-report survey. Several studies have shown that the samples obtained
through MTurk tend to be more demographically diverse than student samples and the
data they generate are of good quality (Berinsky, Huber, & Lenz, 2012; Casler, Bickel, &
Hackett, 2013; Fleischer, Mead, & Huang, 2015). Although MTurk workers were also
found to show higher levels of internalizing behaviors than general population (Arditte,
Çek, Shaw, & Tampano, 2016), Hauser and Schwarz (2016) show that they in fact are
more attentive to survey instructions than traditional student subject pool participants.
To ensure good quality of data, the restriction for the task on MTurk was defined
in the following way: Previous HIT (Human Intelligence Task) approval rate 97%,
English as a primary language, number of approved HITs greater than 50, and limited to
US participants (as Smith, Roster, Golden & Albaum, 2016 show that non-US MTurk
respondents tend to be less attentive and more prone to speeding through a survey). To
ensure that participants would not take the study twice, we employed a script called
“Unique Turker” developed by Ott (2015). The quality of the responses was also
improved by employing several attention checks throughout the questionnaire, as well as
filtering out respondents with clearly patterned responses or respondents whose total time
for the survey was too short (i.e., less than 2 seconds for an item). The study was
advertised as "A questionnaire study about online behaviors of young adults. Completion
of this study will award you with $2" and approved by the Institutional Review Board.
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Measures
Demographics. Demographic variables such as age, sex, ethnicity, and socioeconomic status (SES) were used as control variables in the model. SES was a composite
measure of items asking current employment and occupation, highest level of education,
total annual income, as well as occupation of primary wage earner in family of origin and
household income. Item Z-scores were averaged into a general SES score. Ethnicity was
dichotomized into European American versus non-European American or other. Specific
scale items can be seen in Appendix B.
Stress. Overall participant’s experience of stress was assessed by two measures –
Cohen, and colleagues’ (1983) measure of perceived stress, and 10 additional questions
asking for a subjective evaluation of participant’s current stress levels in different areas of
life. Cohen and colleagues’ measure includes 10 items with a response scale ranging from
(1) Never, to (5) Very often, with example items such as “In the last month, how often
have you felt that you were on top of things? (Reversed),” or “In the last month, how
often have you felt difficulties were piling up so high that you could not overcome
them?” In their original study (Cohen et al., 1983), internal consistency ranged from α =
.84 to 86, and test-retest reliability ranged from r = .55 (time delay 5 weeks) to .85 (time
delay 2 days). The scale scores correlated strongly with depressive symptoms and
moderately with a number of stressful life events. In the current study reliability reached
α = .87, however a confirmatory factor analysis of the full 10 items indicated lower than
adequate construct validity, χ2(35) = 1,700.69, p < .001, CFI = .712, RMSEA = .217.
Limiting the scale to only the 6 positively worded items mitigated this issue, χ2(9) =
50.79, p < .001, CFI = .989, RMSEA = .068, and therefore, 4 negative items were omitted
in the current study. Cronbach’s alpha of the 6-item version was α = .913.
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The 10 additional stress items asked participants to use a 100-point sliding scale
ranging from (1) Feeling no stress at all to (100) Feeling the most stressed out I have felt
in a long time to respond to 10 general areas of life ranging from academic (course
assignments, exams, attendance), through work/employment, social life, family, to
personal (romantic relationships, health, amount of sleep). Exploratory factor analysis
indicated that 3 items related to academic stress clustered together, while the remaining 7
items formed a separate factor. Therefore, the 3 academic stress items were averaged
together into a single item. Score of current stress level was computed as an average of
three of 8 items with highest scores.
Coping style. Subscales of the Coping Strategies Inventory Short-Form (Addison
et al., 2007; Tobin et al., 1989) was used to measure the tendency of respondents to
engage or disengage from stressors (approach versus avoidant coping) and focus on
problems themselves or managing emotions. Each of the 4 subscales (combinations of the
2 axes) consist of 4 items such as “I make a plan of action and follow it” or “I try not to
think about the problem”, on a 5-point Likert scale with response categories ranging from
(1) Never, to (5) Almost always. Internal consistencies of the subscales ranged from α =
.58 to α = .72 in the original study and .79 to .87 in the current one.
Internet addiction. Internet addiction was measured by the 10 item Aggregated
Internet Addiction Scale developed in study 1. The best performing items from the
Internet Addiction Test (Young, 1998b, 2015), the Problematic Internet Use
Questionnaire (Demetrovics, Szeredi, & Rózsa, 2008), the Generalized Problematic
Internet Use Scale 2 (Caplan, 2010) and the Internet Addiction Scale (Chen, Weng, Su,
Wu, &Yang, 2003) were selected based on an IRT analysis to create a parsimonious and
psychometrically equivalent scale. For more detailed information please see study 1.
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Low Self-Control. Low Self-Control was measured by two scales, the Brief SelfControl Scale (BSCS; Tangney, Baumeister, & Boone, 2004) and the Low Self-Control
Scale (LSCS; Grasmick, Tittle, Bursik, & Arneklev, 1993). Both scales are well
established and psychometrically sound. The latent construct was specified to represent
low self-control (LSC), meaning that higher values of LSC indicate poorer ability to
regulate impulses.
The BSCS consists of 13 items such as “I am good at resisting temptation” or “I
have trouble concentrating (reverse scored)” with a response scale ranging from (1) Not
at all to (5) Very much. The internal consistency as well as the test-retest reliability
reported in the original study were high (α = .83 - .85; r = .87 respectively), however
confirmatory factor analyses in the current study revealed a degree of model misfit, χ2 =
1,356.53, df = 65 p < .001, CFI = .758; RMSEA = .140, which was somewhat mitigated
by removing 4 positively worded items, leaving 9 items indicative of low self-control, χ2
= 406.33, df = 27, p < .001, CFI = .905; RMSEA = .118, α = .89.
The LSCS consist of 24 items such as “I often act on the spur of the moment
without stopping to think.” or “I lose my temper pretty easily” with a response scale
ranging from (1) Strongly disagree to (4) Strongly agree. The internal consistency was
high in the original study (α = .81), as well as in the current one (a = .91). A second-order
factor structure with 6 factors defined by Grasmick et al. (1993) loading on a general
factor of low self-control fit the data well, χ2 =1260.44, df = 246, p < .001, CFI = .914;
RMSEA = .064.
Plan of Analysis
To test the main study hypotheses, the following structural equation model (SEM)
was tested (see Figure 1). Age, sex, ethnicity, and SES were included as control variables
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predicting the levels of Internet addiction (visually clustered together in figure 1 to reduce
clutter). Three item parcels per latent construct were specified to reduce model
complexity and to improve model stability and convergence (Little, Cunningham, Shahar,
& Widaman, 2002; Little, Rhemtulla, Gibson, & Schoemann, 2013). Items were assigned
to parcels using the item-to-construct balancing approach described in Little et al. (2002,
2013), taking into consideration multiple scales and dimensionality. For the latent
construct of LSC, the aforementioned 9 items from BSCS made up the first parcel, and
the remaining 2 were each composed of 3 subscale scores of the LSC scale, using the
balancing approach based on their second order model factor loadings from the CFA.
Similarly, two parcels were built from the 6 items part of the Cohen and colleagues’
perceived stress scale (1983); the score of current stress level (average score of 3 highest
stress areas) was used as the third parcel. The unidimensional scales coping styles and
AIAS were built using the balancing approach, based on their item loadings from their
respective CFA models.
Steps outlined in Maslowsky, Jager, and Hemken (2015) and Kim, Hou, and
Gonzales (2017) were used to test the mediation model with a latent interaction term
between LSC and stress on coping styles as well as the effect of this interaction term on
the indirect effects of stress on Internet addiction. All analyses were conducted using
MPlus 7 (Muthén & Muthén, 2015) using maximum likelihood estimation with
bootstrapping (500 samples). First, model fit of a measurement model with no regression
paths was inspected. Subsequently a mediation model without the LSCxSTRESS
interaction terms was tested to establish baseline model fit. Finally, full model (Figure 1)
was tested using type=random and algorithm=integration in conjunction with the XWITH
command to estimate the latent interaction between LSC and stress. This analysis,
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however, does not allow for the computation of traditional model fit indices or
standardized estimates. Model fit was therefore estimated by comparison to the baseline
using relative model fit indices (AIC, BICadj) and the Δ-2LL test outlined by Maslowsky
et al. (2015). Despite their suggestion, however, variables were not standardized prior to
analysis as this would violate assumptions of the maximum likelihood estimation process.
All latent factors were constrained to have variance of 1 and mean of 0 instead of
specifying their metric with a marker variable, which permitted some rudimentary
comparison of the obtained estimates. Finally, to assess the conditional indirect effects at
different values of LSC, the model constraint command was used to compute indirect
effects of stress on Internet addiction, mediated through coping styles at the mean level of
LSC as well as at the mean -1 and the mean +1 SD of LSC.
Since MPlus does not allow multi-group tests on a model with a latent interaction
term, to test for differences between males and females, the main model was simply
tested separately for each males and females; subsequently, model coefficients were
compared based on a Z-test as described by Paternoster, Brame, Mazerolle, and Piquero
(1998). Pairs of coefficients were only compared if at least one of them was statistically
significant. For obvious reasons, sex was not included as a control variable in these model
tests.
Results
Mediation Model
The hypothesized model fit the data well at the measurement level (without any
regression paths), χ2 = 1,329.91, df = 254 p < .001, CFI = .922; RMSEA = .065, 90% CI
[.061, .068]. Testing the baseline mediation model (Figure 2) also yielded acceptable
model fit, χ2 = 1,472.87, df = 250 p < .001, CFI = .911; RMSEA = .070, 90% CI [.066,
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.073], AIC = 37,924.22, BICadj = 38,082.89, -2LL = 18,871.11. Coefficients from this
model are shown in Figure 3.2 as well as Tables 3.1 and 3.2. As hypothesized, relying on
problem disengagement coping strategies was associated with higher levels of Internet
addiction. Problem disengagement was found to be the only significant link between
stress and Internet addiction. Contrary to expectations, however, emotional
disengagement strategies were negatively associated with Internet addiction. Emotional
engagement strategies, on the other hand, were positively associated with Internet
addiction. Both effects were relatively weak, in comparison to the one by problem
disengagement strategies. Lower levels of self-control predicted higher reliance of
problem disengagement strategies, and higher levels of stress predicted higher reliance on
both disengagement strategies and lower reliance on problem engagement strategy. The
proportion of variance explained by LSC and Stress in engagement strategies was
considerably lower than in disengagement ones, suggesting there are other variables
better suited to address why people turn to the adaptive coping styles.
Moderated Mediation Model
Testing the model with the latent interaction between LSC and stress yielded an
improved model fit, according to relative fit indices, and a test outlined by Maslowsky et
al. (2015), AIC = 37,845.24, ∆AIC = -78.99, BICadj = 38,010.88, ∆BICadj = -72.01, 2LL = -18,827.62, difference test D = 86.99, df = 4, p < .001. The majority of direct
effects remained similar in strength; however, the positive effect of emotional
engagement on Internet addiction was no longer statistically significant, and the effect of
problem engagement was found to be positive and significant (see Table 3.1 and Figure
3.3). Comparing these estimates across models (mediation model vs moderated mediation
model) with a Z-test, however, revealed no statistically significant differences: Emotional
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Engagement effects ∆Z = 0.236, p =.407; Problem Engagement effects ∆Z = -0.186, p =
.426. Therefore, their statistical significance is considered a result of a Type-I error (a
false positive). A statistically significant latent interaction effect was found for emotional
engagement, problem engagement, and emotional disengagement (negative), but not for
problem disengagement. The findings seem to suggest that at lower levels of self-control,
the relationship of stress and reliance on engagement strategies becomes more positive,
and conversely, more negative for emotional disengagement. This contradicts the current
hypotheses, which predicted that individuals with lower self-control would be more likely
to resort to disengagement strategies when stressed. The strength of relationship between
stress and problem disengagement does not seem to change based on self-control.
Estimating the effect of this latent interaction on the indirect effects of stress on Internet
addiction, however, shows very little difference in magnitude of the indirect effects at
different levels of LSC (see Table 3.2). The effect of stress on Internet addiction,
mediated through emotional disengagement, became weaker at higher levels of LSC (i.e.
lower levels of self-control). However, the difference between the indirect effect of
emotional disengagement in the baseline model (non-significant) and the full one (at
average LSC, p = .046) was not statistically significant ∆Z = 0.269, p = .394, and
therefore this indirect effect should be considered not statistically significant. The effects
of stress on Internet addiction, mediated through problem disengagement, were stronger
at higher levels of LSC. The other indirect pathways remained non-significant across all
levels of LSC.
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Figure 3.2 Coefficients of the baseline model.
Notes: Errors, indicators, and correlations omitted for clarity, Control variables (sex, age, SES, and race) were regressed on Internet
addiction separately (aggregated in figure for visual clarity, coefficients available upon request).
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Table 3.1 Comparison of Direct Effects between Baseline and Full Model
Baseline model (Mediation only)
Moderated Mediation Model
b
se
95% Bca CI
p
β
b
se
95% Bca CI
p
2
Internet Addiction
(R = .435)
Emotional Engagement
0.096 .047 [ 0.007,
0.144]
.040 .072
0.080 0.049 [-0.016,
0.177]
.104
Problem Engagement
0.103 .056 [-0.007,
0.168]
.067 .080
0.118 0.058 [-0.001,
0.225]
.041
.037 -.111
-0.132 0.058 [-0.240, -0.031]
.023
Emotional Disengagement -0.109 .052 [-0.215, -0.011]
Problem Disengagement
0.320 .046 [ 0.242,
0.434] < .001 .339
0.336 0.054 [ 0.230,
0.449] < .001
Stress
0.590 .069 [ 0.352,
0.531] < .001 .443
0.626 0.077 [ 0.469,
0.760] < .001
2
Emotional Engagement
(R = .003)
LSC
0.064 .049 [-0.042,
0.156]
.191 .064
0.020 0.051 [-0.096,
0.116]
.691
Stress
-0.049 .051 [-0.151,
0.049]
.339 -.049
-0.003 0.052 [-0.112,
0.097]
.959
LSCxStress
0.218 0.038 [ 0.145,
0.293] < .001
Problem Engagement
(R2 = .071)
LSC
0.002 .058 [-0.106,
0.112]
.968 .002
-0.050 0.058 [-0.162,
0.072]
.397
Stress
-0.278 .058 [-0.378, -0.162] < .001 -.268
-0.232 0.061 [-0.360, -0.120] < .001
0.384] < .001
LSCxStress
0.299 0.048 [ 0.191,
2
(R = .459)
Emotional disengagement
LSC
0.049 .059 [-0.053,
0.115]
.402 .036
0.054
0.06 [-0.074,
0.162]
.371
Stress
0.892 .078 [ 0.579,
0.733] < .001 .656
0.891 0.079 [ 0.729,
1.049] < .001
LSCxStress
-0.113 0.032 [-0.177, -0.048] < .001
Problem disengagement
(R2 = .497)
LSC
0.729 .080 [ 0.432,
0.609] < .001 .517
0.707 0.078 [ 0.553,
0.860] < .001
Stress
0.378 .068 [ 0.177,
0.357] < .001 .268
0.402 0.067 [ 0.267,
0.524] < .001
LSCxStress
0.069 0.037 [-0.003,
0.141]
.059
Note: LSC = Low self-control (higher values represent lower self-control); LSCxStress = latent interaction term of LSC and Stress;
Bca CI = Bias-corrected Confidence Interval. Moderated Mediation Model does not allow estimation of standardized coefficients and
R2. All estimates are unstandardized. Model controlled for effects of sex, age, SES, and race on Internet addiction – coefficients
available upon request.

Table 3.2 Comparison of Indirect Effects between Baseline and Full Model
Baseline model (Mediation only)
se
95% Bca CI
p

Moderated Mediation Model
b
se
95% Bca CI
p
EE (Low LSC)
-0.018
.013 [-0.050,
0.003]
.187
EE (Avg LSC)
-0.005 .006 [-0.025,
0.002]
.449 -.004
0.000
.005 [-0.014,
0.007]
.964
EE (High LSC)
0.017
.012 [-0.002,
0.049]
.145
PE (Low LSC)
-0.063
.037 [-0.147, -0.002]
.090
PE (Avg LSC)
-0.029 .019 [-0.076,
0.002]
.141 -.022
-0.027
.018 [-0.071,
0.000]
.137
PE (High LSC)
0.008
.010 [-0.007,
0.034]
.429
ED (Low LSC)
-0.133
.066 [-0.264, -0.030]
.046
ED (Avg LSC)
-0.097 .051 [-0.207, -0.010]
.056 -.073
-0.118
.059 [-0.232, -0.027]
.046
ED (High LSC)
-0.103
.052 [-0.203, -0.023]
.048
PD (Low LSC)
0.112
.028 [ 0.063,
0.178]
.000
PD (Avg LSC)
0.121 .026 [ 0.077,
0.180]
.000 .091
0.135
.030 [ 0.086,
0.201]
.000
PD (High LSC)
0.158
.038 [ 0.096,
0.247]
.000
Notes: EE = Emotional engagement, PE = Problem engagement, ED = Emotional Disengagement, PD = Problem disengagement. LSC
= Low self-control (higher values represent lower self-control), Avg, Low, and High LSC represent path estimates of predictors at
sample average value of LSC, 1SD below, and 1SD above the average respectively, Bca CI = Bias-corrected confidence interval. Zdiff
= Z-score difference between male & female coefficients – only tested if at least one estimate from the pair was statistically significant.
All estimates are unstandardized.
b

β

80

81
Figure 3.3 Coefficients of the full model.
Notes: Errors, indicators, and correlations omitted for clarity, Stress x LSC is a latent interaction term of the two constructs, Control
variables (sex, age, SES, and race) were regressed on Internet addiction separately (aggregated in figure for visual clarity, coefficients
available upon request).

Sex Differences
Findings summarized in Tables 3.3 and 3.4 show that most of the coefficients did
not differ between males and females. Effects of both engagement strategies and
emotional disengagement on Internet addiction were non-significant in both groups, while
problem disengagement was only statistically significant among males. The difference
between the coefficients was, however, not statistically significant. The coefficients that
differed between males and females were the effect of LSC on emotional engagement,
where males reported a statistically stronger positive relationship, while for females this
relationship was non-significant (i.e. males with lower self-control are more likely than
females with lower self-control to rely on emotional engagement strategies). The
moderating effect of LSC on the relationship of stress and problem engagement also
differed, where males reported a significantly larger link as LSC increased (e.g. those
with poorer self-control are more likely to use problem engagement strategies when under
higher stress). None of the indirect effects were statistically significant for either males or
females.
Role of Self-Control
While initially unplanned, additional model tests were completed, which also
added the direct path from LSC to Internet addiction. The baseline model fit the data well,
χ2 = 1,318.09, df = 249, p < .001, CFI = .922; RMSEA = .065, 90% CI [.062, .069], AIC
= 37,771.44, BICadj = 37,931.85, -2LL = -18,793.72. The full model improved fit, AIC =
37,690.94, ∆AIC = -80.50, BICadj = 37,858.33, ∆BICadj = -73.53, -2LL = -18,749.47;
difference test D = 88.50, df = 4, p < .001. While most of the coefficients remained
unchanged, the role of disengagement strategies in predicting Internet addiction seemed
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Table 3.3 Comparison of Male and Female Estimates of Direct Effects from Full Model
Males (n = 489)
Females (n = 523)
b
se
95% Bca CI
p
Zdiff
b
se
95% Bca CI
p
Emotional Engagement
0.088 .275 [-0.531, 0.273]
.749
0.016 .106 [-0.097,
0.112]
.877
Problem Engagement
0.177 .255 [-0.032, 0.613]
.487
0.106 .066 [-0.022,
0.223]
.106
Emotional Disengagement
-0.256 .276 [-0.823, -0.044]
.353
-0.076 .191 [-0.209,
0.070]
.693
0.455 .176 [ 0.278, 0.804]
.010 1.007ns
0.228 .141 [ 0.093,
0.352]
.106
Problem Disengagement
ns
Stress
0.961 .410 [ 0.633, 1.500]
.019 1.090
0.458 .212 [ 0.314,
0.624]
.030
Emotional Engagement
LSC
0.256 .090 [ 0.097, 0.445]
.005 2.516*** -0.019 .062 [-0.159,
0.096]
.756
Stress
-0.091 .097 [-0.291, 0.097]
.348
-0.103 .067 [-0.239,
0.033]
.124
ns
LSCxStress
0.270 .057 [ 0.151, 0.372] < .001 1.086
0.184 .055 [ 0.072,
0.286]
.001
Problem Engagement
LSC
-0.001 .115 [-0.228, 0.236]
.990
-0.056 .076 [-0.205,
0.104]
.463
Stress
-0.269 .120 [-0.511, -0.045]
.025 -0.162ns -0.246 .076 [-0.394, -0.105]
.001
0.334]
.006
LSCxStress
0.403 .061 [ 0.292, 0.533] < .001 2.262*** 0.193 .070 [ 0.050,
Emotional disengagement
LSC
-0.063 .117 [-0.335, 0.126]
.591
0.118 .077 [-0.021,
0.275]
.125
Stress
1.052 .171 [ 0.806, 1.476] < .001 1.349ns
0.784 .101 [ 0.616,
0.985] < .001
LSCxStress
-0.093 .047 [-0.186, -0.003]
.046 0.772ns -0.146 .050 [-0.244, -0.054]
.003
Problem disengagement
LSC
0.827 .155 [ 0.530, 1.140] < .001 0.957ns
0.644 .112 [ 0.437,
0.861] < .001
ns
.002 0.495
0.323 .088 [ 0.164,
0.504] < .001
Stress
0.402 .133 [ 0.132, 0.660]
LSCxStress
0.067 .050 [-0.043, 0.154]
.183
0.064 .055 [-0.056,
0.164]
.242
Notes: LSC = Low self-control (higher values represent lower self-control), Bca CI = Bias-corrected confidence interval. Zdiff = Zscore difference between male & female coefficients – only tested if at least one estimate from the pair was statistically significant. All
estimates are unstandardized. Model controlled for effects of age, SES, and race on Internet addiction – coefficients available upon
request.

Table 3.4 Comparison of Male and Female Estimates of Indirect Effects from Full Model
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EE (Low LSC)
EE (Avg LSC)
EE (High LSC)
PE (Low LSC)
PE (Avg LSC)
PE (High LSC)
ED (Low LSC)
ED (Avg LSC)
ED (High LSC)
PD (Low LSC)
PD (Avg LSC)
PD (High LSC)

b
-0.032
-0.008
0.016
-0.119
-0.048
0.024
-0.293
-0.269
-0.245
0.152
0.183
0.213

se
.079
.024
.086
.198
.096
.054
.409
.385
.363
.100
.106
.120

Males (n = 489)
95% Bca CI
[-0.145, 0.105]
[-0.091, 0.011]
[-0.039, 0.066]
[-0.491, 0.014]
[-0.212, 0.005]
[-0.017, 0.301]
[-1.012, -0.045]
[-0.936, -0.041]
[-0.816, -0.038]
[ 0.029, 0.425]
[ 0.063, 0.443]
[ 0.080, 0.467]

p
.687
.742
.854
.547
.618
.656
.474
.485
.500
.126
.083
.076

Zdiff
-

b
-0.005
-0.002
0.001
-0.047
-0.026
-0.006
-0.070
-0.059
-0.048
0.059
0.074
0.088

Females (n = 523)
se
95% Bca CI
.034 [-0.043,
0.025]
.008 [-0.020,
0.009]
.024 [-0.007,
0.019]
.036 [-0.134,
0.003]
.021 [-0.084,
0.001]
.014 [-0.058,
0.012]
.300 [-0.236,
0.057]
.248 [-0.202,
0.045]
.196 [-0.168,
0.037]
.045 [ 0.021,
0.121]
.045 [ 0.031,
0.135]
.049 [ 0.033,
0.169]

p
.892
.831
.956
.198
.219
.684
.815
.811
.805
.188
.098
.073

Notes: EE = Emotional engagement, PE = Problem engagement, ED = Emotional Disengagement, PD = Problem disengagement. LSC
= Low self-control (higher values represent lower self-control), Bca CI = Bias-corrected confidence interval. Zdiff = Z-score difference
between male & female coefficients – only tested if at least one estimate from the pair was statistically significant. All estimates are
unstandardized.

to be subsumed by the direct effect of LSC. The path from emotional disengagement to
Internet addiction decreased from b = -0.132, 95% Bca CI = [-0.240, -0.031] to b = 0.011, 95% Bca CI = [-0.092, 0.081]; and the problem disengagement path decreased
from b = 0.336, 95% Bca CI = [0.230, 0.449] to b = 0.020, 95% Bca CI = [-0.085, 0.112].
The direct path from LSC to Internet addiction was b = 0.784, [0.636, 0.943].
Discussion
The current study tested a moderated mediation structural equation model
estimating the effects of stress, low self-control, and coping styles on Internet addiction.
It was hypothesized that stress would predict Internet addiction symptoms positively and
indirectly, mediated by avoidant (disengagement) coping strategies, and that self-control
moderated this relationship, where lower self-control would be associated with higher
reliance on avoidant coping under stress. Based on a large sample of 1,012 online users,
the first hypothesis was partially supported by study findings, where problem focused
disengagement coping strategies (e.g. “I try not to think about the problem” or “I hope the
problem will take care of itself”) mediated a portion of the relationship between stress
and Internet addiction. Internet addiction did not seem to be an outcome of maladaptive
ways of dealing with stress, however. After accounting for the direct effect of LSC on
Internet addiction none of the effects of disengagement coping strategies remained
significant. While training young adults to deal with stress in a more constructive manner
would undeniably be beneficial in mitigating Internet addiction, it seems that preventing
stress in the first place or practicing improving self-regulation would both be better
strategies.
Additionally, the finding Internet addiction symptoms were found to be mostly
unrelated to coping styles, but directly related to stress may imply that Internet may pose
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a risk to all stressed individuals, regardless of their preferred coping strategies. As a place
for short-term distraction its appeal may be strong even for people who generally tend to
engage the cause of their stress and attempt to solve it or deal with their emotions
constructively. The downward spiral associated with using Internet as an escape from
problems described by LaRose and colleagues (2015) may be a general threat and not
only limited to those who tend to deal with stress by disengaging.
The findings, however, were inconsistent with the second hypothesis regarding
the interaction of self-control and stress on coping styles and in turn the indirect effect on
Internet addiction. Lower self-control was found to be associated with a higher reliance
on engagement and a lower reliance on emotional disengagement strategies when under
high stress; it had no effect on the relationship of stress and problem disengagement. The
changes in indirect effects of stress on Internet addiction at different levels of LSC were
relatively small.
While the direct effects of LSC and stress on coping styles fit the existing
literature relatively well (e.g. De la Fuente, & Cardelle-Elawar, 2011 who found that high
levels of personal self-regulation predicts problem focused engagement strategies, while
low levels were associated with venting emotions and cognitive avoidance), the
interaction of LSC and stress seem to be both unprecedented and unexpected. The
existing literature offers little help in explaining or interpreting why higher level of stress
were associated with higher reliance on engagement coping or lower reliance on
emotional disengagement coping strategies at lower levels of self-control. An argument
could be made about measurement issues creating some bias, with the coping styles latent
variables having one of the lowest factor loadings in the model; however, the direct
relationships of LSC or stress on the coping styles seem to be consistent with
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expectations. A replication of the current findings would be important before these are
interpreted with confidence and integrated into theory.
Finally, males with lower self-control were found to be more likely than females
with lower self-control to rely on emotional engagement strategies. While there is a
general lack of consensus in studies that report sex differences in coping styles, emotionfocused strategies tend to be more popular among females (Gemmell et al., 2016). A
potential explanation for the different relationship of LSC and emotional engagement
coping style could be related to cultural expectations placed on men to be less
emotionally expressive and focus on solving problems, rather than openly discuss and
vent emotions. Males with lower self-control might be more likely to disregard these
expectations and express their emotions more freely than those with higher self-control.
Two of the 4 questions about emotional engagement coping in the current questionnaire
however mentioned “letting feelings out,” which could also be interpreted as feelings of
frustration and anger that which are generally the ones which males are more “allowed”
to express.
Limitations
Discussing the findings of the study, several limitations should be considered.
First and foremost, the current study relies exclusively on cross-sectional data, preventing
any conclusions related to causality or temporal direction of the effects. The model would
benefit from being studied in a longitudinal data set, to investigate whether the constructs
influence each other over time as well as how stable the relationships are. Reciprocal
relationships also need to be considered and tested. Suffering from Internet addiction is
likely a source of stress which can feed into the cycle of maladaptive coping and
exacerbate these problems.
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Furthermore, the nature of the current sample needs to be taken into consideration.
It consists of self-selected participants who spend a portion of their time online filling out
research surveys. Despite a breadth of evidence discussed earlier showing that MTurk
samples provide reliable data, the particular junction of the nature of the sample and the
focus of the study may introduce some bias to current findings. While additional
replication of the study on a more traditional sample would surely be beneficial, one
could argue that as the variables of focus vary within the whole population, they can be
expected to vary within a sub-group like the MTurk users.
Furthermore, the self-report nature of the study may also introduce bias into the
findings. Respondents may modify their answers to reflect more positively on their
behavior due social desirability (King & Bruner, 2000). And finally, age range of the
sample limits application of the current findings to late adolescents/young adults, leaving
the model untested on a large population of younger Internet users which is an important
population to account for.
Conclusions
Based on a latent moderated mediation model, the current study found that stress
was directly related to Internet addiction symptoms and problem focused disengagement
coping strategies ostensibly mediated a portion of this relationship, however this effect
disappeared once accounting for the direct effect of LSC. Other coping styles were
unrelated to Internet addiction, and the direct effects of LSC and stress were
comparatively stronger than their indirect ones. This suggests that negative consequences
of using the Internet to deal with stress may be a risk regardless of coping strategy
preference, and not only for individuals who tend to disengage from problems, as
originally hypothesized. Further study into how LSC moderates the relationship between
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stress and coping styles seems warranted before definite conclusions about these links can
be made, however, based on current data it seems lower self-control increases likelihood
of reliance on engagement coping when stressed.
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CHAPTER 4: A TEST OF TWO COMPETING EXPLANATORY MODELS OF
INTERNET ADDICTION: LOW SELF-ESTEEM VERSUS LOW SELF-CONTROL
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Abstract
The current study tested a series of hypotheses based on Uses and Gratifications theory
(UGT) and the existing literature on predictors of Internet addiction. Specifically, it
compared low self-esteem (LSE), perceived social self-efficacy (PSSE), and self-control
(SC) as predictors of Internet addiction. Building on UGT, specific online behaviors were
examined as mediators of the relationship between known predictors and Internet
addiction. Social networking was hypothesized to mediate the pathway from LSE and
PSSE to Internet addiction; and the use of internet for entertainment was hypothesized to
mediate the path from SC to Internet addiction. Using structural equation model and
based on a sample of 1,005 Internet users (Mage = 23.4 years, SD = 1.80, 51.8% female,
73.9% white), SC was found to be the strongest predictor of Internet addiction, both
directly and indirectly through entertainment use. After controlling for SC and
entertainment online use, social networking and the hypothesized underlying predictors
(LSE and PSSE) had no remaining explanatory power for Internet addiction, suggesting
that on its own and in moderation social networking is not a maladaptive online behavior.
There three predictors overlapped to some degree, where SC explained the largest amount
of unique variance.
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Introduction
Internet use has grown from a novel telecommunication technology into an
inseparable part of our daily lives over the past two decades. Internet is not only rapidly
replacing traditional media as the main source of entertainment and information (Bialik &
Matsa, 2017), it’s also becoming an increasingly popular mode of communication
(Lenhart, 2015), meeting new people (Smith, 2016), and generally became a virtual social
space in which we maintain relationships and connect with other people. While the
benefits of the internet are plain to see, concerns over its excessive use and the resulting
negative consequences have been gaining attention of clinicians and scholars since early
2000 (Young, 1998a, 1998b; Griffiths, 2000; 2005). Despite a large degree of ambiguity
in its definition, operationalization, and measurement (Kuss, Griffiths, Karila, & Billieux,
2014; Laconi, Rodgers, & Chabrol, 2014; Lortie, & Guitton, 2013; Mikuška & Vazsonyi,
in preparation), there has been considerable growth in the body of research on Internet
addiction (see Kuss et al., 2014 for a review). To prevent or treat Internet addiction,
experts have been trying to identify the bio-psycho-social predictors that place an
individual at an elevated risk for this issue. The existing literature provides evidence that
there may be multiple etiological pathways to addiction. The current study aims to test
two competing frameworks and study hypotheses, that each attempt to explain variability
in Internet Addiction among late adolescents and young adults, namely whether Internet
addiction is an outcome of low self-esteem and low perceived social self-efficacy,
mediated through using the Internet for social networking, or whether it is an outcome of
low self-control, mediated through using Internet for entertainment.
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Low Self-Esteem, Perceived Social Self-Efficacy and Internet Addiction
An individual’s self-image plays an important role in how a person thinks and
feels about themselves. Living with the perception of one's self as inadequate, not worthy,
incompetent, undesired, insignificant, or other manifestations of low self-esteem are
related to development of numerous psychosocial problems (e.g., depression - Orth,
Robins, & Roberts, 2008). Researchers have proposed that similar cognitions may be
linked to the Internet addiction as well. The cognitive-behavioral model of problematic
Internet use by Davis (2001) describes that negative thoughts and beliefs make
individuals susceptible to spend more and more of their time online which can ultimately
result in negative outcomes. He divides maladaptive cognitions into two categories:
thoughts about oneself and thoughts about the world. If an individual has a negative
perception of themselves, they may use the Internet to gather more positive feedback
from other Internet users. Distortions about the world also involve social aspect; Davis
(2001, p. 192) lists following examples of these thoughts: “The Internet is the only place I
am respected,” ”Nobody loves me offline,” or “People treat me badly offline.” Some
research results indicate that low self-esteem, indeed, predicts internet use two ways: in a
positive way (as a safe social outlet, increasing bridging social capital, Steinfield, Ellison,
& Lampe, 2008), and a negative way (as preoccupation with staying online, often labeled
internet addiction, Widyanto, & Griffiths, 2011; Zhang, Dai, & Lei, 2013).
It is very difficult to develop and maintain relationships if one does not deem
themselves worthy of other person's attention, or confident they will succeed in social
interactions. The online environment may serve as a safe space. The relative anonymity
of the online environment, and the control over what a person discloses may serve as an
ideal social outlet for people with less confidence in their face-to-face communication
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skills. Caplan (2002, 2003, 2005, 2010) builds this cognitive-behavioral model of
problematic Internet use and expands this theory by adding a concept of preference for
online social interaction which explains why people with the aforementioned
psychosocial problems tend to become addicted on the Internet. He argues that people
who do not trust their own social skills or do not perceive themselves as worthy perceive
face-to-face communication as more risky and prefer the safer environment of computer
mediated communication. Internet use fulfills their basic needs of social interaction and,
thus, becomes an integral part of their existence. Low self-esteem and low perceived
social self-efficacy have been consistently found as predictors of Internet Addiction
(Gamez-Guadix, Villa-George, & Calvete, 2012; Ískender & Akin, 2010; Wang, Bai,
Kong, Gao, & Sun, 2013), but more can be learned by investigating the mediators of this
relationship.
Self-Control and Internet Addiction
Self-control is the ability to resist temptation, control one's impulses, and
effectively regulate emotions (Tangney, Baumeister, & Boone, 2004). Gottfredson and
Hirschi (1990) define it as an ability to resist immediate or interim rewards (that are,
however, accompanied by some negative consequences for a person) and an ability to act
in a way that rather supports person’s long-term goals. Having instant access to a vast
array of movies, shows, music, games, books, and other modes of entertainment opened
up the breadth of possibilities for Internet users that traditional media such as television,
radio, or print cannot match. Most of all, the Internet gives users freedom to decide what
will they watch, listen to, play, or read, and also gives them and endless supply of
content. While for most people, this complements their daily life, and makes it more
convenient, users with lower ability to regulate their behavior can be overwhelmed with
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the never-ending stream of entertainment media and get stuck in a loop of "just one more
video, and I'll get back to work." The instant gratification element of online entertainment
has been shown to be problematic for users with lower self-control (Panek, 2014), and
impulsivity (akin to low self-control) has been shown to predict Internet addiction,
especially in relation to online gaming (Lin, Ko, & Wu, 2011; Kim, Namkoong, Ku, &
Kim, 2008).
LaRose, Lin, and Eastin (2003) summarize an operant conditioning model of
addiction proposed by Marks (1990) or Marlatt, Baer, Donovan, and Kivlahan (1988) in
which self-control plays an important role. During an “initiation phase,” a behavior
provides new and exciting stimuli that are rewarding. Combined with low self-control
these activities can be sought out more and more frequently or be used to alleviate stress
or anxiety. Over time, by not being able to willfully monitor and regulate oneself the
behavior can grow to become an integral part of an individual’s life, taking time away
from other hobbies or activities contributing to psychosocial well-being, essentially
describing an addiction. Internet as a medium full of endless entertainment and potential
for escapism lends itself well as a focus of the described behavior pattern especially when
paired with limited ability to delay gratification.
Uses and Gratifications Theory
Uses and Gratifications theory (UGT; Blumler & Katz, 1974) suggests that people
are more than passive receptors of media that are uniformly affected by the media.
Instead of randomly being exposed to media, people have different needs and
expectations from media and therefore actively seek out different kinds of media and use
it in a different way. One common example of this difference is the discussion whether
violent media makes people more violent or whether the more people children seek out
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and engage more with violent media. While the most likely explanation is that these
relationships are bi-directional and self-reinforcing (Cantor, 2000), motivations towards
media use are likely to moderate the media’s effects. In the current context this means
that users with different motivations for internet use are likely going to seek out different
activities online as well as experience different outcomes. As the prevalence studies show
(see Kuss et al., 2014), the vast majority of individuals are using the internet without any
negative consequences, but for those showing signs of Internet addiction the motivation
and specific patterns of use may be important to investigate.
Dhir, Chen, and Nieminen (2015) investigated applications of UGT to internet
addiction across a number of studies and identified the most common gratification factors
of internet use are entertainment, information seeking (or searching for information),
escapism, relationship maintenance or connecting, self-development or exposure (also
referred to as career development), or social reasons, e.g. coordination, gaining status or
social influence. The authors further selected 78 internet gratification items from previous
research and based on focused discussions and open-ended questionnaires as well as
exploratory and confirmatory factor analysis, developed 6 main factors. These factors
included information seeking, exposure (to education or employment opportunities),
connecting, coordination, social influence, and entertainment, χ2/df = 3.74, CFI = .93, GFI
= .91, TLI = .93, RMSEA = .05. The strongest correlations between Internet uses and
Internet addiction were found for factors of connecting (r = .36, p < .01), coordination (r
= .36, p < .01), social influence (r = .38, p < .01), and entertainment (r = .20, p < .01).
This indicates that people engage in specific online behaviors to fill different needs and
these specific online could explain the relationship of known predictors of Internet
addiction, such as low self-control or low self-esteem, and Internet addiction.
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The Current Study
Most of the previous literature has focused on one the direct relationships between
the two etiological frameworks, models or pathways based on low self-esteem and
perceived social self-efficacy versus ones based on self-control, and Internet addiction
(see Kuss et al, 2014). The current study focused on two competing frameworks or
pathways of influence in a direct comparison tested in a single model. Findings from this
test aim to expand the literature and clarify hypothesized effects of specific online
behaviors as mediators of these pathways. Specifically, it was expected that low selfesteem and perceived social self-efficacy would predict Internet addiction, but that these
were unique and independent from the effects of self-control. Thus, it was expected that
there would be little or no overlap in the variance explained in Internet addiction.
Furthermore, it was hypothesized that low self-esteem and low perceived social selfefficacy were associated with higher use of internet for social networking, and that low
self-control would be associated with higher use of internet for entertainment purposes; in
addition, it was expected that these behaviors would explain the relationship between the
primary predictors and Internet addiction.
Method
Sample
Data was collected from 1,012 US-based participants between the ages of 18 and
26 years. Participants were recruited through Amazon’s MTurk and data was collected
through a Qualtrics-hosted online self-report survey. Several studies have shown that the
samples obtained through MTurk tend to be more demographically diverse than student
samples and the data they generate are of good quality (Berinsky, Huber, & Lenz, 2012;
Casler, Bickel, & Hackett, 2013; Fleischer, Mead, & Huang, 2015). Although MTurk
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workers were also found to show higher levels of internalizing behaviors than general
population (Arditte, Çek, Shaw, & Tampano, 2016), Hauser and Schwarz (2016) show
that they can be more attentive to survey instructions than traditional student subject pool
participants.
To ensure good quality of data, the restriction for the task on MTurk was defined
in the following way: Previous HIT (Human Intelligence Task) approval rate 97%,
English as a primary language, number of approved HITs greater than 50, and limited to
US participants (as Smith, Roster, Golden & Albaum, 2016 show that non-US MTurk
respondents tend to be less attentive and more prone to speeding through a survey). To
ensure that participants would take the study multiple times, we employed a script called
“Unique Turker” developed by Ott (2015). The quality of the responses was also
improved by employing several attention checks throughout the questionnaire, as well as
filtering out respondents with clearly patterned responses or respondents whose total time
for the survey was too short (i.e., less than 2 seconds for an item). The study was
advertised as "A questionnaire study about online behaviors of young adults. Completion
of this study will award you with $2". Detailed description of the study included the cover
letter and the informed consent document (see Appendix A).
After removing 7 cases of clearly patterned data (over 90% of same responses on
3+ scales) the analytical sample size consisted of 1,005 participants with mean age of
23.4 years (SD = 1.8), 51.8% female, 73.9% white, with 48.8% employed full time and
80.7% employed as an equivalent of “clerical staff such as bank teller, secretary, or typist;
sales representative; entertainer or artist; other military personnel; tenant farmer/owner of
a small/medium farm” or a better position.
Measures
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Demographics. Demographic variables such as age, sex, ethnicity, and socioeconomic status (SES) were used as control variables model tests. SES is a composite
measure of items asking current employment and occupation, highest level of education,
total annual income, as well as occupation of primary wage earner in family of origin.
Item Z-scores were averaged into a general SES score. Ethnicity was dichotomized into
European American versus non-European American. Specific scale items can be seen in
Appendix B.
Internet addiction. Internet addiction was measured by the Aggregated Internet
Addiction Scale - a newly developed scale consisting of items from the Internet Addiction
Test (Young, 1998b, 2015), the Problematic Internet Use Questionnaire (Demetrovics,
Szeredi, & Rózsa, 2008), the Generalized Problematic Internet Use Scale 2 (Caplan,
2010) and the Internet Addiction Scale (Chen, Weng, Su, Wu, &Yang, 2003). The best
performing items were selected based on an IRT analysis of the existing scales. For more
detailed information please see study 1.
Low Self-Esteem (LSE). LSE was measured by a subscale from the Weinberger’s
Adjustment Inventory (Weinberger & Schwartz, 1990; Weinberger, 1997). The 7 items
include ones such as “I’m not very sure of myself” and “I feel I can do things as well as
other people can (reverse coded)”. Response categories range from (1) False to (5) True
for 4 items and from (1) Almost never to (5) Almost always for the remaining 3. The
internal consistency of the subscale was found to be satisfactory in the original study (α =
.76 - .85, Weinberger, 1997) as well as in the current study (α = .88). A unidimensional
solution tested with a confirmatory factor analysis indicated some model misfit based on
the RMSEA index, χ2 = 312.21, df = 12, p < .001, CFI = .926; RMSEA = .157. This
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misfit is mitigated by specifying item parcels as latent variable indicators (see results
section).
Perceived Social Self-Efficacy (PSSE). The PSSE scale developed by Smith and
Betz (2000) was used to measure participants’ belief in their own competence in social
interactions. The scale consists of 25 examples of social interactions such as How much
confidence do you have that you could “Make friends in a group where everyone else
knows each other” or “Ask someone out on a date.” The response scale ranges from (1)
No confidence at all to (5) Complete confidence. Smith & Betz’s (2000) evaluation of the
scale showed excellent internal consistency (α = .94) as well as the 2-week test-retest
reliability (r = .82), and the scale showed satisfactory discriminant validity. In the current
study, internal consistency reached α = .97. A unidimensional solution tested with a
confirmatory factor analysis indicated considerable model misfit, χ2 = 3520.13, df = 275,
p < .001, CFI = .844, RMSEA = .108. As for LSE, this misfit is mitigated by parceling.
Self-Control. Self-Control was measured by two scales – the Brief Self-Control
Scale (BSCS; Tangney, Baumeister, & Boone, 2004) and the Low Self-Control Scale
(LSC; Grasmick, Tittle, Bursik, & Arneklev, 1993). Both of these scales are already
established as psychometrically sound.
The BSCS consists of 13 items such as “I am good at resisting temptation” or “I
have trouble concentrating (reverse scored)” with a response scale ranging from (1) Not
at all to (5) Very much. The internal consistency as well as the test-retest reliability
reported in the original study were high (α = .83 - .85; r = .87 respectively), however
confirmatory factor analyses in the current study revealed a degree of model misfit, χ2 =
1356.53, df = 65, p < .001, CFI = .758; RMSEA = .140 (90% C.I: .134 - .147); p close to
fit < .001, which was somewhat mitigated by removing 4 positively worded items,
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leaving 9 items indicative of low self-control, χ2 = 406.33, df = 27, p < .001, CFI = .905;
RMSEA = .118, α = .89.
The LSC consist of 24 items such as “I often act on the spur of the moment
without stopping to think.” or “I lose my temper pretty easily” with a response scale
ranging from (1) Strongly disagree to (4) Strongly agree. The internal consistency was
high in the original study (α = .81), as well as in the current one (α = .91). A second-order
factor structure with 6 factors defined by Grasmick et al. (1993) loading on a general
factor of low self-control fit the data well, χ2 =1260.44, df = 246, p < .001, CFI = .914;
RMSEA = .064.
Entertainment versus Social Networking Online Behaviors. A total of 20 items
were used to assess respondents’ salience of specific online behaviors. Participants were
asked “Related to your other online activities, how frequently do you use internet to do
the following?” and responded on (0) Never to (100) Whenever I’m online slider scale to
common uses of Internet. List of online behaviors was informed partly by Dhir and
colleagues’ (2015) study and modified by responses from a pilot data collection. Thirteen
of the 20 items asked about entertainment or social networking behaviors such as “Watch
movies,” “Play video games,” “Communicate with friends,” or “Post updates on social
networking sites.”
Plan of Analyses
As an initial step, exploratory factor analysis was used to identify items clustering
together into factors indicative of social network usage and entertainment use. These
items were subsequently used to develop indicators of their corresponding latent variable
in the main model.
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To test and compare two competing etiological frameworks of predictors of
Internet addiction the structural equation model shown in Figure 1 was used. Specific and
distinct online behaviors were expected to mediate the relationship of predisposing
factors and Internet addiction. Scale scores of LSE and PSSE were initially planned to
serve as indicators of a latent factor encompassing common variance of both of these
variables; however, confirmatory factor analyses testing construct validity of this variable
showed poor fit, χ2 = 6560.89, df = 464, p < .001, CFI = .760; RMSEA = .114. Therefore,
LSE and PSSE were specified as independent constructs.
Three item parcels per latent construct were specified to reduce model complexity
and improve model stability and convergence (Little, Cunningham, Shahar, & Widaman,
2002; Little, Rhemtulla, Gibson, & Schoemann, 2013). Items were assigned to parcels
using the item-to-construct balancing approach described in Little et al. (2002, 2013),
taking into consideration multiple scales and dimensionality. For the latent construct of
LSC, the aforementioned 9 items from BSCS made up the first parcel, and the remaining
2 were each composed of 3 subscale scores of the LSC scale, using the balancing
approach based on their second order model factor loadings from the CFA. Exploratory
factor analysis from the first step revealed that entertainment-related internet use items
formed 2 distinct factors with 5 and 3 items respectively. Therefore, the balancing
approach was used to create 2 parcels out of the 5 items and the remaining 3 were
parceled together. The unidimensional scales of LSE, PSSE, AIAS, and
social networking parcels were built using the balancing approach based on their item
loadings from their respective CFA models.
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Figure 4.1 Full Mediation Model
Note: Error terms omitted for clarity. Controls variables were sex, age, SES, and race, entered as separate variables, aggregated for
simplicity in figure.

Direct effects of self-control, LSE, and PSSE on Internet addiction were tested.
Entertainment and social networking internet use constructs were specified as mediators
of the relationship between self-control, LSE, and PSSE and Internet addiction. Indirect
effects were estimated and their significance evaluated with the use of bootstrapping
(1,000 samples). Age, sex, ethnicity, and SES were included as control variables
predicting AIAS.
A direct comparison between the two etiological frameworks was achieved by
comparing the overlap in the variance they explain in Internet addiction using a
hierarchical approach: The aforementioned model was specified separately for each of the
pathway while estimating their R2. Subsequently, this R2 was compared to a model
without the predictor (a model with only the internet use variables and controls). This
way a proportion of explained variance attributable to a specific predictor was established
and subsequently compared to the full model. If there was no overlap between predictors,
the sum of R2 of self-control, LSE, and PSSE, along with the R2 of the internet use
variables and controls should add up to the R2 from the full model. If there exists overlap
between the predictors the sum would add up to a higher R2 and specific pair overlaps can
be inspected.
All analyses were conducted using Mplus 7.0 (Muthén & Muthén, 2015) with a
Maximum Likelihood estimator and 1,000 bias-corrected bootstrap re-samples.
Standardized effects were estimated using the Mplus’ STDYX function.
Results
Online Behaviors
Results of the exploratory factor analysis using principal axis factoring extraction
and direct oblimin rotation suggested a 4-factor solution. The Kaiser-Meyer-Olkin
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measure and Bartlett’s test of sphericity indicated that the 20 items are adequate for an
EFA: KMO = .935, Bartlett’s χ2 (12) = 10816.09, p < .001. First 4 initial eigenvalues
were > 1, with the fourth being 1.168 and fifth being .921. A parallel analysis using 1000
iterations of simulated data supported the 4-factor structure with the fourth generated
eigenvalue cutoff being 1.147 and fifth 1.120. As mentioned in the plan of analysis,
entertainment use related items clustered into 2 factors best described as “active use”
versus “passive use.” One item (Browsing social media sites [youtube, imgur, tumblr,
reddit, etc.]) loaded strongly on both passive use and social networking, due to the nature
of social media, and therefore was omitted in latent factor specifications (see Table 1 for
factor loadings).
Mediation Model
As an initial step, measurement-level model fit (with no regression paths between
latent constructs) was assessed and found acceptable, χ2 = 1,187.88, df = 198, p < .001,
CFI = .941; RMSEA = .071, 90% CI [.067, .074]. The full mediation model (specified in
Figure 1) fit the data well, χ2 = 1,144.12, df = 187, p < .001, CFI = .942; RMSEA = .071,
90% CI [.067, .075]. Self-control emerged as the strongest direct (β = -.452) and indirect
(mediated through entertainment, βind = -.251) negative predictor of Internet addiction.
Entertainment seeking behaviors were also a strong direct (β = .411) predictor of Internet
addiction. In the full model, the direct effects of LSE, PSSE, and social networking were
not statistically significant. Contrary to expectations, PSSE did predict Internet addiction
indirectly and positively (βind = .073), through its positive association with entertainment
use (β = .178). Also contrary to expectations, PSSE had a positive direct effect on social
networking behavior (β = .274). Visual representation of the model can be seen in Figure
2. Unstandardized path coefficients along with their p values and bias-corrected 95%
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Table 4.1 Exploratory Factor Analysis of Internet Use Items
Item

SN

113

14: Check friends’ profiles on social networking sites
13: Post updates on social networking sites (status updates, tweets, pictures, videos, etc.)
15: Check & update own profle on social networking sites
11: Communicate with friends (iMessage, messenger, whatsapp)
7: Browsing social media sites (youtube, imgur, tumblr, reddit, etc.)
12: Communicate with family or close friends back home (not on campus or a short
drive away)
9: Stream or download pornography
20: Online gambling (poker, betting, etc.)
10: Meet new people (online dating sites, tinder)
8: Play video games (on PC, Xbox, Playstation, or other consoles)
16: Discuss interests with people online (e.g., reddit, discussion forums etc.)
5: Stream or download music
6: Watch movies or shows
4: Look up trivia information, factoids, or other non-school-related information
19: Pay bills
18: Look up directions to places
2: Employment and work related purposes
17: Browse and shop online
1: Education related purposes (research for papers, looking up class-related information,
etc.)
3: Stay informed about current affairs
Note. Factor loadings < .300 omitted for clarity. SN = Social Networking, Ent. = Entertainment

Active
Ent.

.852
.805
.798
.610
.568

Passive
Ent.

Utility
use

.427

.508

.300

.770
.754
.684
.514
.434
.402
.400
.361

-.319
-.834
-.743
-.501
-.492
-.408
-.378
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Figure 4.2 Coefficients from the Full Mediation Model
Note: Error terms omitted for clarity. Controls variables were sex, age, SES, and race, entered as separate variables, aggregated for
simplicity in figure.

confidence intervals can be found in Table 2.
Estimating the Overlap
Hierarchical model tests suggested a degree of overlap between the three main
predictors. A “baseline” model with only control variables and mediator variables (social
networking and entertainment use) as predictors of Internet addiction accounted for
43.6% of the outcome variance. Adding self-control as a direct and indirect predictor of
Internet addiction increased this proportion by 14.40%. Adding LSE to the baseline
(without self-control) increased the proportion by 4.0%, and adding PSSE increased it by
0.5%. All of these incremental R2 increases along with the baseline add up to a total of
62.5% of explained variance, which is 4.3% higher than the actual R2 estimated in the full
model (R2 = .582) suggesting that self-control, LSE, and PSSE shared 4.3% non-unique
variance explaining Internet addiction. Coefficients and R2 of the individual models can
be seen in Table 3. Inspecting the regression coefficients of each individual model
suggests that while LSE and PSSE initially appear as statistically significant predictors of
Internet addiction, their effects are relatively small and absorbed or subsumed by selfcontrol, as evidenced by their lack of statistical significance in the full model, and the
considerable reduction in their effect size.
Three additional models were estimated with baseline + two of the predictors to
estimate overlap between pairs of the predictors. R2 for the LSE+PSSE model was 4.10%
higher than the baseline, indicating the overlap between these two is 0.40%. This
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Table 4.2 Full Mediation Model Coefficients
b
β
p
95% Bca CI
DIRECT AIAS
(R2 = .582)
SC
-.452
< .001
-0.167 [ 0.134, 0.197]
LSE
.044
.266
0.009 [-0.007, 0.024]
PSSE
-.027
.464
-0.005 [-0.019, 0.009]
ENT
.411
< .001
0.072 [ 0.049, 0.095]
SN
-.051
.296
-0.007 [-0.021, 0.006]
DIRECT ENT
(R2 = .399)
PSSE
.178
< .001
0.209 [ 0.110, 0.306]
LSE
-.027
.592
-0.032 [-0.147, 0.090]
-.611
< .001
SC
-1.294 [ 1.099, 1.493]
DIRECT SN
(R2 = .186)
PSSE
.198
< .001
0.274 [ 0.126, 0.396]
LSE
-.050
.389
-0.069 [-0.221, 0.092]
-.383
< .001
SC
-0.960 [ 0.758, 1.191]
INDIRECT PATHS
-.251
< .001
SC → ENT → AIAS
-0.093 [ 0.063, 0.127]
SC → SN → AIAS
.019
.308
0.007 [-0.021, 0.006]
LSE → ENT → AIAS
-.011
.600
-0.002 [-0.011, 0.006]
LSE → SN → AIAS
.003
.606
0.001 [ 0.000, 0.005]
PSSE → ENT → AIAS
.073
< .001
0.015 [ 0.007, 0.024]
PSSE → SN → AIAS
-.010
.331
-0.002 [-0.007, 0.002]
Note: 95% Bca CI = 95% Bias corrected confidence interval based on
1,000 bias-corrected bootstrap re-samples.
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Table 4.3 Hierarchical Model Tests: Coefficients from Models with Individual Predictors
Predictor: Self-Control
Predictor: Low Self-Esteem
b
95% Bca CI
β
p
b
95% Bca CI
β
p
2
2
DIRECT AIAS
(R = .580)
(R = .476)
Predictor
-0.161 [ 0.133, 0.191]
-.467 < .001
0.048 [ 0.037, 0.062]
.235 < .001
ENT
0.075 [ 0.053, 0.098]
.430 < .001
0.114 [ 0.092, 0.135]
.653 < .001
SN
-0.012 [-0.025, 0.002]
-.080
.093
-0.010 [-0.025, 0.007]
-.066
.215
2
2
DIRECT ENT
(R = .359)
(R = .015)
Predictor
-1.177 [ 1.028, 1.317]
-.599 < .001
0.144 [ 0.074, 0.229]
.122 < .001
2
DIRECT SN
(R = .134)
(R2 = .000)
Predictor
-0.852 [ 0.705, 1.016]
-.367 < .001
-0.012 [-0.109, 0.079]
-.008
.812
INDIRECT PATHS
Predictor → ENT → AIAS
-0.089 [ 0.062, 0.117]
-.257 < .001
0.016 [ 0.008, 0.027]
.080
.001
Predictor → SN → AIAS
0.010 [-0.022, 0.002]
.030
.105
0.000 [-0.001, 0.002]
.001
.856
Predictor: Perceived Social Self-Efficacy
Predictor: None (Mediators only)
b
95% Bca CI
β
p
b
95% Bca CI
β
p
2
2
DIRECT AIAS
(R = .441)
(R = .436)
Predictor
-0.021 [-0.033, -0.009]
-.104
.001
ENT
0.128 [ 0.107, 0.151]
.738 < .001
0.129 [ 0.108, 0.152]
.739 < .001
SN
-0.016 [-0.032, 0.000]
-.107
.053
-0.020 [-0.036, -0.004]
-.133
.015
DIRECT ENT
(R2 = .039)
Predictor
0.231 [ 0.149, 0.308]
.198 < .001
DIRECT SN
(R2 = .053)
Predictor
0.318 [ 0.219, 0.407]
.230 < .001
INDIRECT PATHS
Predictor → ENT → AIAS
0.030 [ 0.019, 0.041]
.146 < .001
Predictor → SN → AIAS
-0.005 [-0.011, 0.000]
-.025
.071
Note: Each model is controlling for effects of sex, age, race, and SES in the outcome variable. ENT: Entertainment focused online
behaviors, SN: Social networking.

incremental effect of PSSE over baseline, suggesting that LSE explains more unique
variance in Internet addiction than PSSE. The correlation between these two latent traits
is r = -.608, p < .001. R2 for the self-control+LSE model was 14.50% higher than
baseline, indicating the overlap between the two is 3.90%. This represents 13.54% of the
incremental effect of self-control and 48.75% of the incremental effect of LSE,
suggesting that self-control explains more unique variance in Internet addiction than LSE.
The correlation between these two latent traits was r = -.369, p < .001. R2 for the selfcontrol+PSSE model was 14.60% higher than baseline, indicating the overlap between
the two is 0.30%. This represents 1.04% of the incremental effect of self-control and 30%
of the incremental effect of PSSE, suggesting that self-control explains more unique
variance in Internet addiction than PSSE. The correlation between these two latent traits
is r = -.031, p = .432.
Discussion
Building on existing literature identifying self-control and LSE / PSSE as
predictors of Internet addiction, and the Uses and Gratifications theory, the current study
aimed to test these predictors as distinct pathways to Internet addiction mediated by
entertainment use of Internet and social networking respectively. Additionally, using
hierarchical structural equation modeling, the current study sought to estimate the overlap
between the effects of self-control, LSE, and PSSE. Results indicated that despite LSE
and PSSE appearing as statistically significant predictors in models on their own, after
controlling for self-control their effects lose statistical significance. The overlap in the
variance these predictors explain is ostensibly small (4.3%), however LSE and PSSE
were found to have relatively small incremental effects (over and beyond control

118

variables, social networking, and entertainment focused online behaviors) to begin with.
Contrary to our hypothesis, the current findings suggest that, there exists an overlap
between the effects of self-control, LSE, and PSSE on Internet addiction. When directly
compared, self-control is the strongest unique direct predictor of these three and accounts
for a large portion of incremental R2 of the other two. Relatively few studies tested the
effects of self-control and LSE / PSSE as predictors of Internet addiction in the same
model. The current findings align those reported by Hyun et al. (2015), where impulsivity
was identified among stronger predictors of online game addiction (a related yet distinct
construct) than social anxiety and self-esteem, and findings by Ioannidis et al. (2018)
who found impulsivity as a statistically significant predictor while social anxiety
diagnosis was unrelated in a model controlling for various Internet activities. Yücens and
Üzer (2018), however, reported contrasting evidence which showed that Internet addicted
users did not differ from members of a healthy comparison group on their scores of
impulsivity, while reporting higher scores of social anxiety and lower scores of selfesteem. None of these studies, however, focused specifically on directly comparing selfcontrol, low self-esteem, and perceived social self-efficacy or tested relevant predictors
as latent constructs, yielding importance and relevancy to the current study.
With regards to the mediation hypotheses, self-control was found have an indirect
effect on Internet addiction through entertainment focused online behavior, supporting
the study hypothesis. Participants with lower self-control were more likely to engage in
pleasure-seeking online behaviors such as streaming pornography, online gambling,
dating, gaming, or streaming music or shows. The latent construct representing these
behaviors is strongly associated with Internet addiction and explained a portion of its
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relationship with self-control. Notably, however, entertainment focused Internet use does
not mediate the relationship of self-control and Internet addiction fully, retaining a unique
effect on the outcome variable. This suggests not only that there are likely other variables
that explain why low self-control is associated with Internet addiction, but also that even
among people with good self-regulation abilities, excessive hedonistic engagement with
Internet may have negative consequences. Self-control also does not explain all of the
variance in entertainment use, leaving room for further research investigating underlying
predictors of this behavior. Contrary to expectations, PSSE also emerged as a positive
predictor of entertainment use, and despite not having a direct effect on Internet
addiction, it was mediated through entertainment use. The indirect effect was
comparatively small (β = .073); however, it seems that participants with higher belief in
their social skills are more likely to seek out online entertainment and in turn more likely
to report higher levels of Internet addiction. A more granular investigation into specific
entertainment uses (e.g. gaming or online dating) may uncover what drives this
relationship, however this is beyond the scope of the current study.
The hypothesized pathway from LSE / PSSE through social networking did not
find support in the current data. Social networking was not a statistically significant
predictor of Internet addiction in the full model. This suggests that while LSE / PSSE and
social networking may contribute to Internet addiction, the negative effects are better
explained by self-control and entertainment focused online behaviors. Based on the
current findings, social networking on its own seems to not be a harmful online activity,
when controlling for self-control and entertainment use of the Internet. While the findings
did not support a full mediated path through social networking to Internet addiction,
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social networking was found to be predicted by PSSE. Contrary to expectations,
however, the relationship was positive, suggesting that social networking less commonly
used among people with lower belief in their social skills. This contrasts the idea of
internet as a space where those less confident in their social interaction skills can find
meaningful connections, curate their identity, or use it to compensate their lack of social
interactions face-to-face. The current findings offer support for the “rich-get-richer”
hypothesis (Kraut et al., 2002), which posits that socially savvy individuals use the
communication and self-presentation tools offered by the Internet to bolster their social
network and strengthen their peer ties more effectively. Similar support was found in
studies by Abbas and Mesch (2018) and Lee (2009).
Limitations
Interpreting the results of the study, readers should be mindful of several
limitations inherent in the design. First and foremost – the current study relies on crosssectional data, which does not allow conclusions to be made about causality or temporal
direction of the effects. Low self-esteem was conceptualized as both a predictor and an
outcome of Internet addiction in a number of studies (c.f. Kuss et al., 2014). It could be
argued that individuals suffering from Internet addiction may over time lose their
confidence in face-to-face social interactions, or even gradually shorten their attention
span and ability to focus and regulate their impulses due to the constant supply of
entertainment stimuli. These research questions would benefit greatly from a longitudinal
approach.
Furthermore, the nature of the current sample needs to be taken into
consideration. It consists of self-selected participants who spend a portion of their time
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online filling out research surveys. Despite a breadth of evidence discussed earlier
showing that MTurk samples provide reliable data, the particular junction of the nature of
the sample and the focus of the study may introduce some bias to current findings. While
additional replication of the study on a more traditional sample would surely be
beneficial, one could argue that as the variables of focus vary within the whole
population, they can be expected to vary within a sub-group like the MTurk users.
Furthermore, the self-report nature of the study may also introduce bias into the
findings. Respondents may modify their answers to reflect more positively on their
behavior due social desirability (King & Bruner, 2000).
Finally, while not a limitation per-se, the current study focuses on late adolescents
and young adults. One possible explanation for the lack of effect of LSE and PSSE may
be the age of the current sample. Perhaps using the Internet to curate one’s identity and
practice social interactions from a safety of relative anonymity or a controlled
environment is more important at a younger age, when identity exploration and
negotiation is at the forefront of developmental tasks. If at that crucial time an adolescent
learns to only rely on the Internet, they may later find suffering negative consequences.
Findings from a study by Ioannidis et al. (2018) seem to offer some support as they social
anxiety predicting Internet addiction only among younger participants. In their case,
however, the group in which this relationship was found matched the current study
sample in age. Nevertheless, investigating the change in these relationships using a cohort
or a longitudinal approach would be beneficial for our understanding of Internet
addiction.
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Conclusion
The current findings, based on a large sample and using structural equation
modeling, provide evidence that Internet addiction is an issue more related to selfregulation and impulse control rather than as an outcome of seeking online compensation
for social interactions. After controlling for self-control and entertainment online use,
social networking and the hypothesized underlying predictors (LSE and low PSSE) were
unrelated to Internet addiction, contradicting the notion of social networking as
a maladaptive behavior. The strong direct negative relationships of self-control and its
indirect effect mediated through entertainment use of the internet suggest that a stronger
problematic aspect of the Internet is its endless supply of entertainment stimuli for people
that have problems limiting or regulating their leisure behavior, rather than offering an
outlet where one can compensate for low confidence in social skills or low self-esteem.
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CHAPTER 5: CONCLUSION
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The goal of the three studies comprising this dissertation was to add to our
understanding of Internet addiction. As discussed, many different instruments are
available to researchers, and relatively few have been directly compared in terms of their
psychometric properties. The first study provides such a comparison and develops a new
measure, consisting of the best items from the 4 most cited scales, that performs equally
well, with fewer items. It also adequately represents the six conceptual components
outlined by Griffiths (2005). The 10-item Aggregated Internet Addiction Scale can serve
as a valid and reliable alternative to existing scales, both for scholars and practitioners
wishing to assess the severity of the problem. Future studies improving the scale should
aim to test potential changes in psychometric properties when modifying the items to use
a unified response format (e.g. strongly disagree – strongly agree, as opposed to the 4
different formats from their respective sources) as well as assessing potential clinically
relevant cut-off points using a latent class analysis, for instance, based on negative
outcomes commonly associated with Internet addiction.
A great deal of research has already been done in this field, and yet a number of
questions remain unanswered. Study 2 tested a latent moderated mediation model of low
self-control, stress, coping styles, and Internet addiction. The existing literature suggests
that low self-control and stress are associated with reliance on maladaptive or avoidant
coping strategies, which in turn predict Internet addiction. The results show that this is
true for problem focused disengagement coping strategies, which mediated the
relationship of stress and Internet addiction. Stronger than the indirect effect, however,
were the direct ones from stress and low self-control, suggesting that prevention of stress
and development of strategies of effective self-control would make a more meaningful
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impact on reducing the severity of Internet addiction symptoms. Unexpectedly low selfcontrol had a moderating effect on the relationship of stress and engagement coping
strategies (both problem and emotion focused) and emotion focused disengagement.
Individuals with lower self-control were found to increase their reliance on engagement
strategies when stressed, and decrease their reliance on emotional disengagement under
high stress. This finding is in contrast to the existing literature and would require further
replication to verify and understand this more thoroughly.
Finally, the third study compared three known predictors of Internet addiction and
their hypothesized mediation pathways through specific online activities. It was
hypothesized that self-control would predict Internet addiction negatively, mediated by
lower use of the Internet as a source of entertainment and distraction; and that self-esteem
and perceived social self-efficacy would predict Internet addiction through increasing the
investment of individuals into their online social relationships on social networking sites
with the underlying hypothesis that online social interaction may feel less threatening and
give the user a stronger feeling of control over their presentation and identity – something
they may lack in face-to-face interactions. The results, however, suggest that self-control
and entertainment use have the strongest effect on Internet addiction and after controlling
for these, self-esteem, perceived social self-efficacy, and social networking were
unrelated to Internet addiction. These findings should provide useful information not only
conceptually and theoretically, but also to practitioners who work with youth at risk of
Internet addiction or education specialists designing prevention programs and deciding
which of the underlying predictors of Internet addiction to focus on.
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In conclusion, the three studies used a large sample of online users and
sophisticated data analysis methods to provide answers to several questions and problems
open in the field of Internet addiction. As with most studies, these findings raise several
new questions that can be investigated to better understand what contributes to Internet
addiction and how to best address, prevent, and treat it.
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APPENDIX A: INFORMED CONSENT
WHY ARE YOU BEING INVITED TO TAKE PART IN THIS RESEARCH?
You are being invited to take part in a research study about the online behaviors of young
adults. As a young adult of age 18 - 25 in the online era, we believe your experience and
perspective is valuable in understanding how young adults experience the Internet. If you
volunteer to take part in this study, you will be one of about 1,000 people to do so.
WHO IS DOING THE STUDY?
The person in charge of this study is Jakub Mikuška, a Doctoral Candidate in the
University of Kentucky Department of Family Sciences. He is being guided in this
research by Dr. Alexander T. Vazsonyi, his faculty advisor. There may be other people
on the research team assisting at different times during the study.
WHAT IS THE PURPOSE OF THIS STUDY?
The purpose of this study is to develop a better understanding of how the Internet and
online behavior of young adults affect well-being.
ARE THERE REASONS WHY YOU SHOULD NOT TAKE PART IN THIS
STUDY?
You should not participate in this study if reflecting upon and answering questions about
your Internet habits create extreme stress for you personally, and/or if you are younger
than 18 years old or older than 25 years old.
WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT
LAST?
The study and data collection will be conducted online through Qualtrics, a secure data
collection platform. Participation will take approximately 50 minutes.
WHAT WILL YOU BE ASKED TO DO?
You will be asked to answer a self-report questionnaire with approximately 300 questions
online. Feel free to fill the survey out at your convenience, but we ask you that you fill it
out in one sitting, read the questions attentively, and answer them truthfully.
WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?
To the best of our knowledge, the things you will be doing have no more risk of harm
than you would experience in everyday life. You may experience some level of
discomfort given the potentially personal nature of the topics discussed. Given the
potential sensitive nature of the topics that we are asking you to engage in during this
study, you are free to skip questions that cause you discomfort.
WILL YOU BENEFIT FROM TAKING PART IN THIS STUDY?
You will be awarded $2 for successful completion of the study (contingent on truthful
and attentive response to the survey questions). We reserve the right to terminate your
participation in the survey if we suspect that you are not paying attention or are
answering dishonestly. There is no guarantee that you will get any other benefit from
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taking part in this study. However, some people have experienced some level of
understanding of themselves as a result of introspection and reflection upon their online
habits. Your willingness to take part may, in the future, help society as a whole better
understand this research topic.
DO YOU HAVE TO TAKE PART IN THE STUDY?
If you decide to take part in the study, it should be of your own free will. You will not
lose any benefits or rights you would normally have if you choose not to participate. You
can stop at any time during the study and retain the benefits and rights you had before
volunteering. No payment is however awarded for partial completion of the study.
IF YOU DON’T WANT TO TAKE PART IN THE STUDY, ARE THERE OTHER
CHOICES?
If you do not want to be in the study, you can choose to take part in a different study
through the MTurk system.
WHAT WILL IT COST YOU TO PARTICIPATE?
The only potential costs of participation in the study may be negligible data charges if
you are taking the survey on your phone over mobile data.
WILL YOU RECEIVE ANY REWARDS FOR TAKING PART IN THIS STUDY?
You will receive a payment of $2 through MTurk for completion of the study.
WHO WILL SEE THE INFORMATION THAT YOU GIVE?
This study is anonymous. That means that no one, not even members of the research
team, will know that the information you disclosed came from you.
CAN YOUR TAKING PART IN THE STUDY END EARLY?
If you decide to take part in the study you have the right to decide at any time that you no
longer want to continue. You will not be treated differently if you decide to stop taking
part in the study.
WHAT ELSE DO YOU NEED TO KNOW?
There is a possibility that the data collected from you may be shared with other
investigators in the future. If that is the case the data will not contain information that can
identify you unless you give your consent or the UK Institutional Review Board (IRB)
approves the research. The IRB is a committee that reviews ethical issues, according to
federal, state and local regulations on research with human subjects, to ensure the
study complies with these before approval of a research study is issued.
IMPORTANT:
As stated before, attention to instructions and honest answers are important to us. We
reserve the right to terminate your participation in the survey if we suspect that you are
not paying attention or are answering dishonestly.
Your participation in the survey might be terminated if we detect that you are not paying
attention or are not answering questions attentively; this might include, for instance, if
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questions are answered too rapidly or the same response category is selected for a large
series of questions.
WHAT IF YOU HAVE QUESTIONS, SUGGESTIONS, CONCERNS, OR
COMPLAINTS?
Before you decide whether to accept this invitation to take part in the study, please ask
any questions that might come to mind now. If you have questions, suggestions,
concerns, or complaints about the study, contact the investigator, Jakub Mikuška, at
jakub.mikuska@uky.edu. If you have any questions about your rights as a volunteer in
this research, contact the staff in the Office of Research Integrity at the University of
Kentucky between the business hours of 8am and 5pm EST, Mon-Fri. at 859-257-9428 or
toll free at 1-866-400-9428.
If you have read and understood the informed consent and wish to participate in the study
please follow the link below to open the survey. At the end of the survey, you will
receive a code to paste into the box below to receive credit for taking our survey.
Make sure to leave this window open as you complete the survey. When you are
finished, you will return to this page to paste the code into the box.
If you do not wish to participate in the survey, please close this window.
Survey link:

https://uky.az1.qualtrics.com/jfe/form/SV_4SFC9rzE2NcXPr7
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APPENDIX B: SURVEY ITEMS
Demographic questions
What is your sex?
Male
Female
In what year were you born? (open ended numeric)
In which month were you born? (dropdown list of months)
Which of the following BEST describes your ethnicity?
African American/Black
Asian-American (e.g. Chinese, Filipino, Japanese, Korean, Vietnamese)
European American (White, Latino)
Native American (American Indian) (e.g. Cherokee, Ute, Cheyenne)
Native Hawaiian/Pacific Islander (e.g. Hawaiian, Samoan, Guamanian, Togoan)
Other
Are you of Hispanic, Latino, or Spanish origin (check ONE)?
No, not of Hispanic, Latino, or Spanish origin
Yes, Mexican/Mexican American
Yes, Puerto Rican
Yes, Cuban
Yes, other Hispanic, Latino, or Spanish origin: ________________
What is your highest level of education?
Does not apply
Elementary or junior high school/middle school (through 8th grade)
High school (through 12th grade)
Some college or technical school
I have a college degree (4 years)
I have a graduate degree (advanced degree, e.g. masters or doctorate)
What is your occupation?
Not working/not studying
Studying
Studying and working
Working part-time
Working full-time
Working several jobs
Other: (please specify) ________________

What is your work occupation?
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Large business owner; executive professional; high-ranking military officer;
government official; position requiring advanced degree (lawyer, professor, or
physician)
Owner of a small/medium business (e.g., restaurant or shop); professional such as
manager, administrator, accountant; highly technical position such as computer
programmer; large/very large farm owner; other military officer
Semi-professional such as police officer, social worker, nurse, or insurance agent;
skilled craftsman such as carpenter or electrician
Clerical staff such as bank teller, secretary, or typist; sales representative;
entertainer or artist; other military personnel; tenant farmer/owner of a
small/medium farm
Machine operator; semiskilled worker such as cook, waiter, or janitor
Laborer or service worker such as car washer or farm laborer
Not applicable/unemployed
Please pick one of the following choices describing your approximate total annual
income
$9,999 or less
$10,000 to $19,999
$20,000 to $34,999
$35,000 to $59,999
$60,000 to $99,999
$100,000 or more
What is the occupation of the primary wage earner in your family of origin? (e.g. your
father or mother. If they are retired, what was their occupation at the time he/she was
working?)
Large business owner; executive professional; high-ranking military officer;
government official; position requiring advanced degree (lawyer, professor, or
physician)
Owner of a small/medium business (e.g., restaurant or shop); professional such as
manager, administrator, accountant; highly technical position such as computer
programmer; large/very large farm owner; other military officer
Semi-professional such as police officer, social worker, nurse, or insurance agent;
skilled craftsman such as carpenter or electrician
Clerical staff such as bank teller, secretary, or typist; sales representative;
entertainer or artist; other military personnel; tenant farmer/owner of a
small/medium farm
Machine operator; semiskilled worker such as cook, waiter, or janitor
Laborer or service worker such as car washer or farm laborer
Please pick one of the following choices describing your family of origin’s approximate
total annual income
$9,999 or less
$10,000 to $19,999
$20,000 to $34,999
$35,000 to $59,999
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$60,000 to $99,999
$100,000 or more
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Internet Addiction Scales
Internet Addiction Test (IAT)
This part consists of 20 statements. After reading each statement carefully, based upon
the 5-point Likert scale, please select the response which best describes you. If two
choices seem to apply equally well, select the choice that best represents how you were
most of the time during the past month. Be sure to read all the statements carefully
before making your choice. The statements refer to offline situations or actions unless
otherwise specified.
1
Rarely

2
Occasionally

3
Frequently

IAT1:
IAT2:
IAT3:
IAT4:
IAT5:

4
Often

5
Always

Do you find that you stay on-line longer than you intended?
Do you neglect household chores to spend more time on-line?
Do you prefer excitement of the Internet to intimacy with your partner?
Do you form new relationships with fellow on-line users?
Do others in your life complain to you about the amount of time you spend online?
IAT6: Does your work suffer (e.g. postponing things, not meeting deadlines, etc.)
because of the amount of time you spend on-line?
IAT7: Do you check your e-mail before something else that you need to do?
IAT8: Does your job performance or productivity suffer because of the Internet?
IAT9: Do you become defensive or secretive when anyone asks you what you do online?
IAT10: Do you block disturbing thoughts about your life with soothing thoughts of the
Internet?
IAT11: Do you find yourself anticipating when you go on-line again?
IAT12: Do you fear that life without the Internet would be boring, empty and joyless?
IAT13: Do you snap, yell, or act annoyed if someone bothers you while you are on-line?
IAT14: Do you lose sleep due to late night log-ins?
IAT15: Do you feel preoccupied with the Internet when off-line or fantasize about being
on-line?
IAT16: Do you find yourself saying “Just a few more minutes” when on-line?
IAT17: Do you try to cut down the amount of time you spend on-line and fail?
IAT18: Do you try to hide how long you’ve been on-line?
IAT19: Do you choose to spend more time on-line over going out with others?
IAT20: Do you feel depressed, moody, or nervous when you are off-line, which goes
away once you are back on-line?
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Problematic Internet Use Questionnaire (PIUQ)
In the following section you will read statements about your Internet use. Please indicate
on a scale from 1 to 5 how much these statements characterize you.
How often...
1

2

3

4

5

Never

Rarely

Sometimes

Very often

Always

Obsession Scale:
PIUQ1: How often do you fantasize about the Internet, or think about what it would be
like to be online, when you are not on the Internet?
PIUQ4: How often do you daydream about the Internet?
PIUQ7: How often do you feel tense, irritated, or stressed if you cannot use the Internet
for as long as you want to?
PIUQ10: How often do you feel tense, irritated, or stressed if you cannot use the Internet
for several days?
PIUQ13: How often does it happen to you that you feel depressed, moody, or nervous
when you are not on the Internet and these feelings stop once you are back
online?
PIUQ16: How often do you dream about the Internet?
Neglect Scale:
PIUQ2: How often do you neglect household chores to spend more time online?
PIUQ5: How often do you spend time online when you’d rather sleep?
PIUQ8: How often do you choose the Internet rather than being with your partner?
PIUQ11: How often does the use of the Internet impair your work or your efficacy?
PIUQ14: How often do people in your life complain about spending too much time
online?
PIUQ17: How often do you choose the Internet rather than going out with somebody to
have some fun?
Control Disorder Scale:
PIUQ3: How often do you feel that you should decrease the amount of time spent
online?
PIUQ6: How often does it happen to you that you wish to decrease the amount of time
spent online but you do not succeed?
PIUQ9: How often do you try to conceal the amount of time spent online?
PIUQ12: How often do you feel that your Internet usage causes problems for you?
PIUQ15: How often do you realize saying when you are online, “just a couple of more
minutes and I will stop”?
PIUQ18: How often do you think that you should ask for help in relation to your Internet
use?
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The Generalized Problematic Internet Use Scale 2 (GPIUS-2)
In this section, we would like to know about your behavior and attitudes towards internet.
Please use the buttons for each item to indicate how much you agree with each statement.
If you completely agree, please select "Completely Agree". If you completely disagree,
select "Completely Disagree." If you are somewhere in between, please select the option
that most closely indicates how much you agree with a particular item.
1
Completely
Disagree

2
Mostly
Disagree

3
Somewhat
Disagree

4
Little
Disagree

5
Little
Agree

6
Somewhat
Agree

7
Mostly
Agree

Preference for online social interaction (POSI):
GPIUS1: I prefer online social interaction over face-to-face communication
GPIUS2: Online social interaction is more comfortable for me than face-to-face
interaction
GPIUS3: I prefer communicating with people online rather than face-to-face
Mood regulation:
GPIUS4: I have used the Internet to talk with others when I was feeling isolated
GPIUS5: I have used the Internet to make myself feel better when I was down
GPIUS6: I have used the Internet to make myself feel better when I’ve felt upset
Cognitive preoccupation:
GPIUS7: When I haven’t been online for some time, I become preoccupied with the
thought of going online
GPIUS8: I would feel lost if I was unable to go online
GPIUS9: I think obsessively about going online when I am offline
Compulsive internet use:
GPIUS10: I have difficulty controlling the amount of time I spend online
GPIUS11: I find it difficult to control my Internet use
GPIUS12: When offline, I have a hard time trying to resist the urge to go online
Negative outcomes:
GPIUS13: My internet use has made it difficult for me to manage my life
GPIUS14: I have missed social engagements or activities because of my Internet use
GPIUS15: My Internet use has created problems for me in my life
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8
Completely
Agree

Revised Chen’s Internet Addiction Scale (CIAS-R)
Focusing on the last three months, rate the degree to which each statement matches your
experience
1
Does not match
my experience at
all
CIAS-R1:
CIAS-R2:
CIAS-R3:
CIAS-R4:
CIAS-R5:
CIAS-R6:
CIAS-R7:
CIAS-R8:
CIAS-R9:
CIAS-R10:
CIAS-R11:
CIAS-R12:
CIAS-R13:
CIAS-R14:
CIAS-R15:
CIAS-R16:
CIAS-R17:
CIAS-R18:
CIAS-R19:

2
Probably does
not match my
experience

3
Probably
matches my
experience

4
Definitely
matches my
experience

I was told more than once that I spend too much time online
I find that I have been spending longer and longer periods of time online
I feel energized online
I stay online for longer periods of time than intended
More than once, I have slept less than four hours due to being online
I have increased substantially the amount of time I spend online
I feel distressed or down when I stop using the Internet for a certain period
of time
I find myself going online instead of spending time with friends
I get backaches or other physical discomfort from spending time surfing the
net
Going online is the first thought I have when I wake up each morning
Going online has negatively affected my schoolwork or job performance
I feel like I am missing something if I don’t go online for a certain period of
time
My interactions with family members have decreased as a result of Internet
use
My recreational activities have decreased as a result of Internet use
My life would be joyless without the Internet
Surfing the Internet has negatively affected my physical health
I make it a habit to sleep less so that more time can be spent online
I need to spend an increasing amount of time online to achieve the same
satisfaction as before
I feel tired during the day because of using the Internet late at night

Omitted from CIAS-R
I feel uneasy once I stop going online for a certain period of time
I feel restless and irritable when the Internet is disconnected or unavailable
Although using the Internet has negatively affected my relationships, the
amount of time I spend online has not decreased
I fail to control the impulse to log on
I fail to control the impulse to go back online after logging off for other
work
I have tried to spend less time online but have been unsuccessful
I fail to have meals on time because of using the Internet
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Internet use questions
For the following questions, please record your answers as numbers (of hours). Decimals
are allowed (e.g., 3.5).
On an average day, how many hours do you spend on the Internet on a computer (desktop
or laptop)?
On an average day, how many hours do you spend on the Internet on a mobile device
(phone or tablet)?
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Weinberger Adjustment Inventory (WAI)
Below is a list of statements dealing with your general feelings about yourself. Please
indicate how strongly you agree or disagree with each statement or how true they are
about you.
Items 1-46
1
False
Items 47-82
1
Almost never

2
Somewhat false

3
Not sure

4
Somewhat true

5
True

2
Not often

3
Sometimes

4
Often

5
Almost always

Low well-being:
WAI6: I usually think of myself as a happy person.
WAI7: I’m the kind of person who has a lot of fun.
WAI8: I enjoy most of the things I do during the week.
WAI11: No matter what I’m doing, I usually have a good time.
WAI15: I usually have a great time when I do things with other people.
WAI16: I’m the kind of person who smiles and laughs a lot.
WAI26: I feel very happy.
Depression:
WAI1: I often feel sad or unhappy.
WAI9: I often feel that nobody really cares about me the way I want them to.
WAI12: In recent years, there have been a lot of times when I’ve felt unhappy or down
about things.
WAI19: I often feel like not trying anymore because I can’t seem to make things better.
WAI21: I feel lonely.
WAI22: I feel so down and unhappy that nothing makes me feel much better.
WAI28: I get into such a bad mood that I feel like just sitting around and doing nothing.
Anxiety:
WAI2:
WAI10:
WAI14r:
WAI17r:
WAI23:

I worry too much about things that aren’t important.
I spend a lot of time thinking about things that might go wrong.
I usually don’t let things upset me too much. (R)
Most of the time, I really don’t worry about things very much. (R)
In recent years, I have felt more nervous or worried about things than I have
needed to.
WAI24: I feel nervous or afraid that things won’t work out the way I would like them
to.
WAI25: I feel afraid something terrible might happen to me or somebody I care about.
WAI30: I get nervous when I know I need to do my best (on a job, team, etc.).
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Low self-esteem:
WAI3: I really don’t like myself very much.
WAI4: I sometimes feel so bad about myself that I wish I were somebody else.
WAI5: I'm not very sure of myself.
WAI20r: I usually feel I’m the kind of person I want to be. (R)
WAI27r: I feel I can do things as well as other people can. (R)
WAI29r: I feel that I am a special or important person. (R)
WAI31r: I feel that I am really good at things I try to do. (R)
Lie Score:
WAI13: I am answering these questions truthfully.
WAI18: I have never met anyone younger than I am
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Perceived Stress Scale
Below is a list of statements about emotional response to various events. Please indicate
how strongly you have experienced the following in the last month.
0

1

2

3

4

Never

Almost Never

Sometimes

Fairly Often

Very Often

In the last month, how often have you been upset because of something that happened
unexpectedly?
In the last month, how often have you felt that you were unable to control the important
things in your life?
In the last month, how often have you felt nervous and “stressed”?
In the last month, how often have you felt confident about your ability to handle your
personal problems? (R)
In the last month, how often have you felt that things were going your way? (R)
In the last month, how often have you found that you could not cope with all the things
that you had to do?
In the last month, how often have you been able to control irritations in your life? (R)
In the last month, how often have you felt that you were on top of things? (R)
In the last month, how often have you been angered because of things that happened that
were outside of your control?
In the last month, how often have you felt difficulties were piling up so high that you
could not overcome them?
Reverse items omitted in the current study, based on results of a confirmatory factor
analysis.
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Additional stress items:
Please use the sliders bar below to indicate your subjective experience of stress in the
past month in each of the following areas.
Response scale 100-point slider
0 = Feeling no stress at all to
100 = Feeling the most stressed out I have felt in a long time
*Course assignments (e.g., overwhelming amount of assignments, too many deadlines at
the same time, not enough time to finish projects, etc.)
*Course exams (e.g., too many exams close together, not enough time to revise,
overwhelming amount of revision material, etc.)
*Course attendance (e.g., difficult to keep up with class attendance, having missed too
many classes, etc.)
Extracurricular activities (e.g., keeping up with academic clubs, volunteering, hobbies,
etc.)
Work/employment (e.g. meeting deadlines, amount of hours, other work related
pressures)
Social life (e.g., staying in touch with friends, attending social events, etc.)
Amount of sleep (e.g., lowered sleep quantity and or quality, etc.)
Romantic relationships (e.g., going through a break-up, jealousy, frequent arguments,
etc.)
Health (e.g., health problems, illness, accidents, etc.)
Family (e.g., divorce, arguments with parents, other family related issues)

* Three items regarding academic stress were identified to cluster together into a factor
and therefore were averaged together into a single item.
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Coping Strategies Inventory Short-Form (CSI-SF)
People use various "coping strategies" when they feel stressed out or nervous. Please rate
the general frequency with which you utilize each listed coping strategy
1
never

2
seldom

3
sometimes

4
often

Emotion-Focused Engagement:
I try to talk about it with a friend or family
I let my feelings out to reduce the stress
I try to let my emotions out
I ask a close friend or relative that I respect for help or advice
Problem-Focused Engagement:
I step back from the situation and try to put things into perspective.
I make a plan of action and follow it.
I look for the silver lining or try to look on the bright side of things.
I tackle the problem head on.
Emotion-Focused Disengagement:
I tend to blame myself.
I tend to criticize myself.
I try to spend time alone.
I keep my thoughts and feelings to myself.
Problem-Focused Disengagement:
I try to put the problem out of my mind.
I hope the problem will take care of itself.
I try not to think about the problem.
I hope for a miracle.
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5
almost always

Brief Self-Control Measure
First, please read the following statements and for each, check the answer that best
represents you.
1
Not at all

2

3

4

5
Very much

I am good at resisting temptation.
I have a hard time breaking bad habits. (R)
I am lazy. (R)
I say inappropriate things. (R)
I do certain things that are bad for me, if they are fun. (R)
I refuse things that are bad for me.
I wish I had more self-discipline. (R)
People would say that I have iron self-discipline.
Pleasure and fun sometimes keep me from getting work done. (R)
I have trouble concentrating. (R)
I am able to work effectively toward long-term goals.
Sometimes I can’t stop myself from doing something, even if I know it is wrong. (R)
I often act without thinking through all the alternatives. (R)
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Low-Self Control Measure
How much do you agree with the following statements? Please indicate your agreement
for each item by using the scale below:
4
Strongly
Agree

3
Agree

2
Disagree

1
Strongly
Disagree

Impulsivity:
I often act on the spur of the moment without stopping to think.
I don't devote much thought and effort to preparing for the future.
I often do whatever brings me pleasure here and now, even at the cost of some distant
goal.
I'm more concerned with what happens to me in the short run than in the long run.
Simple Tasks:
I frequently try to avoid projects that I know will be difficult.
When things get complicated, I tend to quit or withdraw.
The things in life that are easiest to do bring me the most pleasure.
I dislike really hard tasks that stretch my abilities to the limit.
Risk Seeking:
I like to test myself every now and then by doing something a little risky.
Sometimes I will take a risk just for the fun of it.
I sometimes find it exciting to do things for which I might get in trouble.
Excitement and adventure are more important to me than security.
Physical Activities:
If I had a choice, I would almost always rather do something physical than something
mental.
I almost always feel better when I am on the move than when I am sitting and thinking.
I like to get out and do things more than I like to read or contemplate ideas.
I seem to have more energy and a greater need for activity than most other people my
age.
Self-Centered:
I try to look out for myself first, even if it means making things difficult for other people.
I'm not very sympathetic to other people when they are having problems.
If things I do upset people, it's their problem not mine.
I will try to get the things I want even when I know it's causing problems for other
people.
Temper:
I lose my temper pretty easily.
Often, when I'm angry at people I feel more like hurting them than talking to them about
why I am angry.
152

When I'm really angry, other people better stay away from me.
When I have a serious disagreement with someone, it's usually hard for me to talk calmly
about it without getting upset.
Perceived Social Self Efficacy
Please read each statement carefully. Then decide how much confidence you have that
you could perform each of these activities successfully. Please use the following key.
1

2

3

4

5

No Confidence
at all

Little
Confidence

Moderate
Confidence

Much
Confidence

Complete
Confidence

How much confidence do you have that you could:
Start a conversation with someone you don’t know very well.
Express your opinion to a group of people discussing a subject that is of interest to you.
Work on a school, work, community, or other project with people you don’t know very
well.
Help to make someone you’ve recently met feel comfortable with a group of your
friends.
Share with a group of people an interesting experience you once had.
Put yourself in a new and different social situation.
Volunteer to help organize an event.
Ask a group of people who are planning to engage in a social activity (e.g., go to a
movie) if you can join them.
Get invited to a party that is being given by a prominent or popular individual.
Volunteer to help lead a group or organization.
Keep up your side of the conversation.
Be involved in group activities.
Find someone to spend a weekend afternoon with.
Express your feelings to another person.
Find someone to go out to lunch with.
Ask someone out on a date.
Go to a party or social function where you probably won’t know anyone.
Ask someone for help when you need it.
Make friends with a member of your peer group.
Join a lunch or dinner table where people are already sitting and talking.
Make friends in a group where everyone else knows each other.
Ask someone out after he/she was busy the first time you asked.
Get a date to a dance that your friends are going to.
Call someone you’ve met and would like to know better.
Ask a potential friend out for coffee.

153

Online Activities
Related to your other online activities, how frequently do you use internet to do the
following?
Response scale: 0-100%
Never ---------------------------------------------------------------------------------- Whenever
I’m online
Education related purposes (research for papers, looking up class-related information,
etc.)
Employment and work related purposes
Stay informed about current affairs
Look up trivia information, factoids, or other non-school-related information
Stream or download music
Watch movies or shows
Browsing social media sites [youtube, imgur, tumblr, reddit]
Play video games (on PC, Xbox, Playstation, or other consoles)
Stream or download pornography
Online gambling (poker, betting, etc.)
Meet new people (online dating sites, tinder)
Communicate with friends (iMessage, messenger, whatsapp)
Communicate with family or close friends “back home” (not on campus or a short drive
away)
Post updates on social networking sites (status updates, tweets, pictures, videos, etc.)
Check friends‘ profiles on social networking sites
Check & update own profle on social networking sites
Discuss interests with people online (e.g., reddit, discussion forums etc.)
Browse and shop online
Look up directions to places
Pay bills
On average, how many hours do you spend on your most frequent online activity during a
regular week?
Activity:
Time spent (in hours):

154

REFERENCES

Abbas, R., & Mesch, G. (2018). Do rich teens get richer? Facebook use and the link
between offline and online social capital among Palestinian youth in
Israel. Information, Communication & Society, 21(1), 63-79.
Addison, C. C., Campbell-Jenkins, B. W., Sarpong, D. F., Kibler, J., Singh, M., Dubbert,
P., … Taylor, H. (2007). Psychometric evaluation of a Coping Strategies
Inventory Short-Form (CSI-SF) in the Jackson Heart Study cohort. International
Journal of Environmental Research and Public Health, 4(4), 289–295.
American Psychiatric Association. (1994). Diagnostic and statistical manual of mental
disorders (4th ed.). Washington, DC: APA.
American Psychiatric Association. (2000). Diagnostic and statistical manual of mental
disorders: DSM-IV-TR. Washington, DC: American Psychiatric Association.
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). Arlington, VA: American Psychiatric Publishing.
American Psychological Association (2017, Nov. 1). Stress in America: The state of our
nation. Retrieved from https://www.apa.org/news/press/releases/stress/2017/statenation.pdf
Andreassen, C. S. (2015). Online social network site addiction: A comprehensive review.
Current Addiction Reports, 2(2), 175-184.
Arbuckle, J. L. (2014). Amos (Version 23.0) [Computer Program]. Chicago: IBM SPSS.
Arditte, K. A., Çek, D., Shaw, A. M., & Timpano, K. R. (2016). The importance of
assessing clinical phenomena in Mechanical Turk research. Psychological
assessment, 28, 684-691. doi: 10.1037/pas0000217
155

Bener, A., Al-Mahdi, H. S., Ali, A. I., Al-Nufal, M., Vachhani, P. J., & Tewfik, I. (2011).
Obesity and low vision as a result of excessive Internet use and television
viewing. International journal of food sciences and nutrition, 62(1), 60-62.
Berinsky, A. J., Huber, G. A., & Lenz, G. S. (2012). Evaluating online labor markets for
experimental research: Amazon. com's Mechanical Turk. Political Analysis,
20(3), 351-368.
Bialik, K., & Matsa, K. E. (2017, Oct 4). Key trends in social and digital news media.
Pew Research Center. Retrieved from: http://www.pewresearch.org/facttank/2017/10/04/key-trends-in-social-and-digital-news-media/
Black, D., Belsare, G., & Schlosser, S. (1999). Clinical features, psychiatric comorbidity,
and health-related quality of life in persons reporting compulsive computer use
behavior. Journal of Clinical Psychiatry, 60, 839–843.
Blalock, J. A., & Joiner, T. E. (2000). Interaction of cognitive avoidance coping and
stress in predicting depression/anxiety. Cognitive Therapy and Research, 24(1),
47-65.
Blumler, J. G., & Katz, E. (1974). The uses of mass communications: Current
perspectives on gratifications research. Sage Annual Reviews of Communication
Research Volume III. Sage Publications.
Boals, A., vanDellen, M. R., & Banks, J. B. (2011). The relationship between self-control
and health: The mediating effect of avoidant coping. Psychology & Health, 26(8),
1049-1062.
Cai, L., Thissen, D., & du Toit, S. H. C. (2015a). IRTPRO for Windows [Computer
software]. Lincolnwood, IL: Scientific Software International.
Cantor, J. (2000). Media violence. Journal of Adolescent Health, 27(2), 30-34.
156

Caplan, S. E. (2002). Problematic Internet use and psychosocial well-being: Development
of a theory-based cognitive–behavioral measurement instrument. Computers in
Human Behavior, 18(5), 553-575.
Caplan, S. E. (2003). Preference for online social interaction a theory of problematic
Internet use and psychosocial well-being. Communication Research, 30(6), 625648.
Caplan, S. E. (2005). A social skill account of problematic Internet use. Journal of
Communication, 55(4), 721-736.
Caplan, S. E. (2010). Theory and measurement of generalized problematic Internet use: A
two-step approach. Computers in Human Behavior, 26(5), 1089-1097.
doi:10.1016/j.chb.2010.03.012
Caruso, R., Miazza, D., Berzolari, F. G., Grugnetti, A. M., Lichosik, D., & Arrigoni, C.
(2017). Gender differences among cancer nurses’ stress perception and coping:
An Italian single centre observational study. Giornale Italiano di Medicina del
Lavoro ed Ergonomia, 39, 93-99.
Casale, S., Primi, C., & Fioravanti, G. (2016). Generalized Problematic Internet Use
Scale 2: update on the psychometric properties among Italian young adults. In
Riva, G. Wiederhold, B. K. Cipresso, P. (Eds.), The Psychology of Social
Networking: Identity and Relationships in Online Communities, vol. 2 (202-216),
Walter de Gruyter GmbH.
Casler, K., Bickel, L., & Hackett, E. (2013). Separate but equal? A comparison of
participants and data gathered via Amazon’s MTurk, social media, and face-toface behavioral testing. Computers in Human Behavior, 29(6), 2156-2160.

157

Charlton, J. P., & Danforth, I. D. (2004). Differentiating computer-related addictions and
high engagement. In K. Morgan, J. Sanchez, C. A. Brebbia & A Voiskounsky
(Eds.), Human Perspectives in the Internet Society: Culture, Psychology and
Gender (59-68). Ashurst Lodge, GB: WIT Press.
Charlton, J. P., & Danforth, I. D. (2007). Distinguishing addiction and high engagement
in the context of online game playing. Computers in Human Behavior, 23(3),
1531-1548. https://doi.org/10.1016/S0193-3973(02)00124-7
Chen, S. H., Weng, L. J., Su, Y. J., Wu, H. M., & Yang, P. F. (2003). Development of a
Chinese Internet addiction scale and its psychometric study. Chinese Journal of
Psychology, 45, 279–294.
Chou, C., Condron, L., & Belland, J. C. (2005). A review of the research on Internet
addiction. Educational Psychology Review, 17(4), 363-388.
Cohen, S., Kamarck, T., Mermelstein, R. (1983). A global measure of perceived
stress. Journal of Health and Social Behavior, 24, 385-396.
Compas, B. E., Connor-Smith, J. K., Saltzman, H., Thomsen, A. H., & Wadsworth, M. E.
(2001). Coping with stress during childhood and adolescence: problems, progress,
and potential in theory and research. Psychological Bulletin, 127(1), 87-127.
d'Acremont, M., & Van der Linden, M. (2007). How is impulsivity related to depression
in adolescence? Evidence from a French validation of the cognitive emotion
regulation questionnaire. Journal Of Adolescence, 30(2), 271-282.
doi:10.1016/j.adolescence.2006.02.007
Davis, R. A. (2001). A cognitive-behavioral model of pathological Internet use.
Computers in Human Behavior, 17, 187-195.

158

Davis, R. A., Flett, G. L., & Besser, A. (2002). Validation of a new scale for measuring
problematic Internet use: Implications for pre-employment
screening. CyberPsychology & Behavior, 5(4), 331-345.
De Ayala, R. J. (2013). The theory and practice of item response theory. Guilford
Publications.
Demetrovics, Z., Szeredi, B., & Rózsa, S. (2008). The three-factor model of Internet
addiction: The development of the Problematic Internet Use
Questionnaire. Behavior Research Methods, 40(2), 563-574.
Dhir, A., Chen, S., & Nieminen, M. (2015). Predicting adolescent Internet addiction: The
roles of demographics, technology accessibility, unwillingness to communicate
and sought Internet gratifications. Computers in Human Behavior, 51, 24-33.
Dueber, D. M. (2017). Bifactor Indices Calculator: A Microsoft Excel-based tool to
calculate various indices relevant to bifactor CFA models.
https://dx.doi.org/10.13023/edp.tool.01 [Available at
http://sites.education.uky.edu/apslab/resources/]
Elliot, A. J., Thrash, T. M., & Murayama, K. (2011). A longitudinal analysis of selfregulation and well-being: Avoidance personal goals, avoidance coping, stress
generation, and subjective well-being. Journal of Personality, 79(3), 643-674.
Eschenbeck, H., Kohlmann, C. W., & Lohaus, A. (2007). Gender differences in coping
strategies in children and adolescents. Journal of Individual Differences, 28(1),
18-26.
Fioravanti, G., Primi, C., & Casale, S. (2013). Psychometric evaluation of the
Generalized Problematic Internet Use Scale 2 in an Italian sample.
Cyberpsychology, Behavior, and Social Networking, 16(10), 761–766.
159

Fleischer, A., Mead, A. D., & Huang, J. (2015). Inattentive responding in MTurk and
other online samples. Industrial and Organizational Psychology, 8(2), 196-202.
Folkman, S., & Nathan, P. E. (Eds.). (2011). The Oxford handbook of stress, health, and
coping. New York, NY: Oxford University Press.
Frangos, C. C., Frangos, C. C., & Sotiropoulos, I. (2012). A meta-analysis of the
reliability of Young's Internet addiction test. In Proceedings of the World
Congress on Engineering (Vol. 1, pp. 368-371).
Fuente, J. de la, Mañas, I., Franco, C., Cangas, A. J., & Soriano, E. (2018). Differential
effect of level of self-regulation and mindfulness training on coping strategies
used by university students. International Journal of Environmental Research and
Public Health, 15(10). https://doi-org.ezproxy.uky.edu/10.3390/ijerph15102230
Gamez-Guadix, M., Orue, I., & Calvete, E. (2013). Evaluation of the cognitivebehavioral model of generalized and problematic Internet use in Spanish
adolescents. Psicotherma, 25(3), 299–306.
Gemmell, L. A., Terhorst, L., Jhamb, M., Unruh, M., Myaskovsky, L., Kester, L., &
Steel, J. L. (2016). Gender and racial differences in stress, coping, and healthrelated quality of life in chronic kidney disease. Journal of pain and symptom
management, 52(6), 806-812.
Gottfredson, M.R. & Hirschi, T. (1990). A general theory of crime. Stanford, California:
Stanford University Press.
Grady, K. L., Andrei, A. C., Li, Z., Rybarczyk, B., White-Williams, C., Gordon, R., &
McGee Jr, E. C. (2016). Gender differences in appraisal of stress and coping 5
years after heart transplantation. Heart & Lung: The Journal of Acute and Critical
Care, 45(1), 41-47.
160

Gramsick, H. G., Tittle, C. R., Bursik, R. J., & Arneklev, B. J. (1993). Testing the
empirical implications of Gottfredson and Hirschi’s general theory of crime.
Journal of Research in Crime and Delinquency, 30(1), 5-29.
Griffiths, M. D. (1996). Internet addiction: An issue for clinical psychology? Clinical
Psychology Forum, 97, 32-36.
Griffiths, M. D. (2000). Internet addiction-time to be taken seriously? Addiction
research, 8(5), 413-418.
Griffiths, M. D. (2005). A 'components' model of addiction within a biopsychosocial
framework. Journal of Substance Use, 10(4), 191-197.
Griffiths, M. D. (2010). The role of context in online gaming excess and addiction: Some
case study evidence. International Journal of Mental Health and Addiction,
8(1), 119-125. https://doi.org/10.1007/s11469-009-9229-x
Griffiths, M. D., Van Rooij, A. J., Kardefelt-Winther, D., Starcevic, V., Király, O.,
Pallesen, S., ... & King, D. L. (2016). Working towards an international consensus
on criteria for assessing Internet Gaming Disorder: A critical commentary on
Petry et al.(2014). Addiction, 111(1), 167 – 175.
Grohol, J.M. (1998). Professional development, pathology, and on-line therapy. In:
Gackenbach, J. (ed.) Psychology and the Internet. San Diego, CA: Academic
Press, pp. 111–140.
Hammen, C. (1991). Generation of stress in the course of unipolar depression. Journal of
abnormal psychology, 100(4), 555.
Hampel, P., & Petermann, F. (2006). Perceived stress, coping, and adjustment in
adolescents. Journal of Adolescent Health, 38(4), 409-415.
Hauser, D. J., & Schwarz, N. (2016). Attentive Turkers: MTurk participants perform
161

better on online attention checks than do subject pool participants. Behavior
research methods, 48(1), 400-407.
Heckman, B. D., Fisher, E. B., Monsees, B., Merbaum, M., Risvedt, S., & Bishop, C.
(2004). Coping and anxiety in women recalled for additional diagnositic
procedures following an abnormal screening mammogram. Health Psychology,
23, 42–48.
Hyun, G. J., Han, D. H., Lee, Y. S., Kang, K. D., Yoo, S. K., Chung, U.-S., & Renshaw, P.
F. (2015). Risk factors associated with online game addiction: A hierarchical
model. Computers in Human Behavior, 48, 706–713. doi:
10.1016/j.chb.2015.02.008
Ioannidis, K., Treder, M. S., Chamberlain, S. R., Kiraly, F., Redden, S. A., Stein, D. J., ...
& Grant, J. E. (2018). Problematic internet use as an age-related multifaceted
problem: Evidence from a two-site survey. Addictive behaviors, 81, 157-166.
İskender, M., & Akin, A. (2010). Social self-efficacy, academic locus of control, and
internet addiction. Computers & Education, 54(4), 1101-1106.
Kesici, S., & Sahin, I. (2010). Turkish adaptation study of Internet Addiction Scale.
Cyberpsychology, Behavior, and Social Networking, 13(2), 185–189.
Kim, E. J., Namkoong, K., Ku, T., & Kim, S. J. (2008). The relationship between online
game addiction and aggression, self-control and narcissistic personality traits.
European Psychiatry, 23(3), 212-218.
Kim, J., LaRose, R., & Peng, W. (2009). Loneliness as the cause and the effect of
problematic Internet use: The relationship between Internet use and psychological
well-being. CyberPsychology & Behavior, 12(4), 451-455.

162

Kim, S. Y., Hou, Y., & Gonzalez, Y. (2017). Language brokering and depressive
symptoms in Mexican‐American adolescents: Parent–child alienation and
resilience as moderators. Child development, 88(3), 867-881.
King, M. F., & Bruner, G. C. (2000). Social desirability bias: A neglected aspect of
validity testing. Psychology & Marketing, 17(2), 79-103.
Knobloch, S., & Zillmann, D. (2002). Mood management via the digital jukebox. Journal
of Communication, 52(2), 351-366.
Ko, C. H., Yen, C. F., Yen, C. N., Yen, J. Y., Chen, C. C., & Chen, S. H. (2005).
Screening for Internet addiction: An empirical study on cut-off points for the
Chen Internet Addiction Scale. The Kaohsiung Journal of Medical Sciences,
21(12), 545-551.
Ko, C. H., Yen, J. Y., Yen, C. F., Chen, C. S., & Chen, C. C. (2012). The association
between Internet addiction and psychiatric disorder: a review of the
literature. European Psychiatry, 27(1), 1-8.
Koeske, G. F., Kirk, S. A., & Koeske, R. D. (1993). Coping with job stress: Which
strategies work best? Journal of Occupational and Organizational Psychology,
66(4), 319-335.
Koronczai, B., Urbán, R., Kökönyei, G., Paksi, B., Papp, K., Kun, B., ... & Demetrovics,
Z. (2011). Confirmation of the three-factor model of problematic internet use on
off-line adolescent and adult samples. Cyberpsychology, Behavior, and Social
Networking, 14(11), 657-664.
Kraut, R., Kiesler, S., Boneva, B., Cummings, J., Helgeson, V., & Crawford, A. (2002).
Internet paradox revisited. Journal of social issues, 58(1), 49-74.

163

Kuss, D. J., Griffiths, M. D., Karila, L., & Billieux, J. (2014). Internet addiction: A
systematic review of epidemiological research for the last decade. Current
pharmaceutical design, 20(25), 4026-4052.
Kuss, D. J., Pontes, H. M., & Griffiths, M. D. (2018). Neurobiological correlates in
Internet Gaming Disorder: A systematic literature review. Frontiers in psychiatry,
9.
Laconi, S., Rodgers, R. F., & Chabrol, H. (2014). The measurement of Internet addiction:
A critical review of existing scales and their psychometric properties. Computers
in Human Behavior, 41, 190-202.
Lai, C. M., Mak, K. K., Watanabe, H., Ang, R. P., Pang, J. S., & Ho, R. C. (2013).
Psychometric properties of the internet addiction test in Chinese
adolescents. Journal of Pediatric Psychology, 38(7), 794-807.
LaRose, R., Lin, C. A., & Eastin, M. S. (2003). Unregulated Internet usage: Addiction,
habit, or deficient self-regulation?. Media Psychology, 5(3), 225-253.
Lazarus, R. S. & Folkman. S. (1984). Stress, appraisal, and coping. New York, NY:
Springer.
Lee, S. J. (2009). Online communication and adolescent social ties: Who benefits more
from Internet use? Journal of Computer-Mediated Communication, 14(3), 509531.
Lenhart, A. (2015, Aug 6). Teens, Technology and Friendships. Pew Research Center.
Retrieved from http://www.pewinternet.org/2015/08/06/teens-technology-andfriendships/
Lin M. P., Ko H. C., & Wu J. Y. W. (2011). Prevalence and psychosocial risk factors
associated with Internet addiction in a nationally representative sample of college
164

students in Taiwan. Cyberpsychology, Behavior and Social Networking, 14(12),
741-746.
Little, T. D., Cunningham, W. A., Shahar, G., & Widaman, K. F. (2002). To parcel or not
to parcel: Exploring the question, weighing the merits. Structural equation
modeling, 9(2), 151-173.
Little, T. D., Rhemtulla, M., Gibson, K., & Schoemann, A. M. (2013). Why the items
versus parcels controversy needn’t be one. Psychological methods, 18(3), 285300. doi:10.1037/a0033266
Lortie, C. L., & Guitton, M. J. (2013). Internet addiction assessment tools: Dimensional
structure and methodological status. Addiction, 108(7), 1207-1216.
Mak, K. K., Lai, C. M., Ko, C. H., Chou, C., Kim, D. I., Watanabe, H., & Ho, R. C.
(2014). Psychometric properties of the revised Chen Internet Addiction Scale
(CIAS-R) in Chinese adolescents. Journal of abnormal child psychology, 42(7),
1237-1245.
Marks, I. (1990). Behavioural (non-chemical) addictions. British Journal of Addiction,
85, 1389–1394.
Marlatt, G. A., Baer, J. S., Donovan, D. M., & Kivlahan, D. R. (1988). Addictive
behaviors: Etiology and treatment. Annual Review of Psychology, 39, 223–252.
Maroney, N., Williams, B. J., Thomas, A., Skues, J., & Moulding, R. (2018). A stresscoping model of problem online video game use. International Journal of Mental
Health and Addiction, 1-14.
Maslowsky, J., Jager, J., & Hemken, D. (2015). Estimating and interpreting latent
variable interactions: A tutorial for applying the latent moderated structural
equations method. International journal of behavioral development, 39(1), 87-96.
165

Meerkerk, G. J., Van Den Eijnden, R. J., Vermulst, A. A., & Garretsen, H. F. (2009). The
compulsive internet use scale (CIUS): Some psychometric
properties. Cyberpsychology & behavior, 12(1), 1-6.
Morahan-Martin, J., & Schumacher, P. (2000). Incidents and correlates of pathological
Internet use among college students. Computers in Human Behavior, 16, 13–29.
Muthén, L.K. and Muthén, B.O. (1998-2015). Mplus User’s Guide. Seventh Edition. Los
Angeles, CA: Muthén & Muthén.
Mythily, S., Qiu, S., & Winslow, M. (2008). Prevalence and correlates of excessive
Internet use among youth in Singapore. Annals Academy of Medicine
Singapore, 37(1), 9-14.
NIOSH. (1999). Stress … At work. Retrieved from https://www.cdc.gov/niosh/docs/99101/pdfs/99-101.pdf?id=10.26616/NIOSHPUB99101
Nyikos, E., Szeredi, B., & Demetrovics, Z. (2001). Egy új viselkedéses addikció: Az
Internethasználat személyiségpszichológiai korrelátumai [A new behavioral
addiction: The personality psychological correlates of Internet use].
Pszichoterápia, 10, 168-182.
Orth, U., Robins, R. W., & Roberts, B. W. (2008). Low self-esteem prospectively
predicts depression in adolescence and young adulthood. Journal of Personality
and Social Psychology, 95(3), 695.
Ott, M. (2015). Unique Turker [Script]. Available from https://uniqueturker.myleott.com/
Panayiotou, G., Karekla, M., & Leonidou, C. (2017). Coping through avoidance may
explain gender disparities in anxiety. Journal of Contextual Behavioral
Science, 6(2), 215-220.

166

Panek, E. (2014). Left to their own devices: College students’ “guilty pleasure” media
use and time management. Communication Research, 41(4), 561-577. doi:
10.1177/0093650213499657
Paternoster, R., Brame, R., Mazerolle, P., & Piquero, A. (1998). Using the correct
statistical test for the equality of regression coefficients. Criminology, 36(4), 859866.
Rodriguez, A., Reise, S. P., & Haviland, M. G. (2016a). Applying bifactor statistical
indices in the evaluation of psychological measures. Journal of Personality
Assessment, 98(3), 223-237.
Rodriguez, A., Reise, S. P., & Haviland, M. G. (2016b). Evaluating bifactor models:
Calculating and interpreting statistical indices. Psychological methods, 21(2), 137.
Seiffge-Krenke, I., & Klessinger, N. (2000). Long-term effects of avoidant coping on
adolescents' depressive symptoms. Journal of Youth and Adolescence, 29(6), 617630.
Sheridan, J. F., Dobbs, C., Brown, D., & Zwilling, B. (1994). Psychoneuroimmunology:
stress effects on pathogenesis and immunity during infection. Clinical
Microbiology Reviews, 7(2), 200-212.
Smith, A. (2016, Feb 11). 15% of American adults have used online dating sites or
mobile dating apps. Pew Research Center. Retrieved from
http://www.pewinternet.org/2016/02/11/15-percent-of-american-adults-haveused-online-dating-sites-or-mobile-dating-apps/
Smith, H. M., & Betz, N. E. (2000). Development and validation of a scale of perceived
social self-efficacy. Journal of Career Assessment, 8(3), 283-301.

167

Smith, S., Roster, C., Golden, L., & Albaum, G. (2016). A multi-group analysis of online
survey respondent data quality: Comparing a regular USA consumer panel to
MTurk samples. Journal of Business Research, 69(8), 3139-3148.
Steinfield, C., Ellison, N. B., & Lampe, C. (2008). Social capital, self-esteem, and use of
online social network sites: A longitudinal analysis. Journal of Applied
Developmental Psychology, 29(6), 434-445.
Stride, C. B., Gardner, S., Catley, N., & Thomas, F. (2015). Mplus code for mediation,
moderation, and moderated mediation models. Retrieved from
http://www.figureitout.org.uk November, 17, 2018.
Stucky, B. D. & Edelen, M. O. (2015). Using hierarchical IRT models to create
unidimensional measures from multidimensional data. In S. P. Reise & D. A.
Revicki (Eds.), Handbook of item response theory modeling: Applications to
typical performance assessment, 183-206. New York: Routledge.
Stucky, B. D., Thissen, D. & Edelen, M. O. (2013). Using logistic approximations of
marginal trace lines to develop short assessments. Applied Psychological
Measurement, 37(1), 41-57.
Suls, J., & Fletcher, B. (1985). The relative efficacy of avoidant and nonavoidant coping
strategies: a meta-analysis. Health Psychology, 4(3), 249-288.
Sun, P., Johnson, C. A., Palmer, P., Arpawong, T. E., Unger, J. B., Xie, B., ... &
Sussman, S. (2012). Concurrent and predictive relationships between compulsive
Internet use and substance use: Findings from vocational high school students in
China and the USA. International Journal of Environmental Research and Public
Health, 9(3), 660-673.

168

Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self-control predicts
good adjustment, less pathology, better grades, and interpersonal success.
Journal of Personality, 72(2), 271-322.
Thoits, P. A. (2010). Stress and health: Major findings and policy implications. Journal
of health and Social Behavior, 51(1_suppl), S41-S53.
Tobin, D. L., Holroyd, K. A., Reynolds, R. V., & Wigal, J. K. (1989). The hierarchical
factor structure of the Coping Strategies Inventory. Cognitive Therapy and
Research, 13(4), 343-361.
Toland, M. D. (2014). Practical guide to conducting an item response theory
analysis. The Journal of Early Adolescence, 34(1), 120-151.
Wang L, Luo J, Bai Y, Kong J, Gao W, Sun X. (2013). Internet addiction of adolescents
in China: Prevalence, predictors, and association with well-being. Addiction
Research & Theory, 21(1), 62-9.
Weinberger, D. A. (1997). Distress and self-restraint as measures of adjustment across
the life span: Confirmatory factor analyses in clinical and nonclinical samples.
Psychological Assessment, 9(2), 132 -135.
Weinberger, D. A., & Schwartz, G. E. (1990). Distress and restraint as superordinate
dimensions of self‐reported adjustment: A typological perspective. Journal of
Personality, 58(2), 381-417.
Whang, L. S. M., Lee, S., & Chang, G. (2003). Internet over-users' psychological
profiles: A behavior sampling analysis on internet addiction. Cyberpsychology &
Behavior, 6(2), 143-150.
WHO (2017). 6C51 Gaming disorder. Retrieved from https://icd.who.int/dev11/lm/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f1448597234
169

Widyanto, L. & McMurran, M. (2004). The psychometric properties of the Internet
Addiction Test. CyberPsychology & Behavior, 7(4), 443–450.
doi:10.1089/cpb.2004.7.443.
Widyanto, L., & Griffiths, M. D. (2006). ‘Internet addiction’: A critical
review. International Journal of Mental Health and Addiction, 4(1), 31-51.
World Health Organization. (1992). The ICD-10 classification of mental and behavioural
disorders: Clinical descriptions and diagnostic guidelines. Geneva: World Health
Organization.
World Health Organization. (2018). ICD-11 for mortality and morbidity statistics (online
draft). Retrieved from https://icd.who.int/browse11/lm/en#/http://id.who.int/icd/entity/1448597234
Young, K. S. (1998a). Internet addiction: The emergence of a new clinical
disorder. Cyberpsychology & behavior, 1(3), 237-244.
Young, K. S. (1998b). Caught in the net: How to recognize the signs of internet
addiction--and a winning strategy for recovery. John Wiley & Sons.
Young, K. S. (2015). IAT Manual. Retrieved from http://netaddiction.com/wpcontent/uploads/2015/11/IAT-Manual.doc
Yücens, B., & Üzer, A. (2018). The relationship between internet addiction, social
anxiety, impulsivity, self-esteem, and depression in a sample of Turkish
undergraduate medical students. Psychiatry Research, 267, 313–318. doi:
10.1016/j.psychres.2018.06.033
Zhang, G., Dai, B., & Lei, L. (2013). The development of pathological internet use and
its relationship with self-esteem among junior high school students: The

170

moderating role of classmate relationship. Acta Psychologica Sinica, 45(12),
1345-1354. doi:10.3724/SP.J.1041.2013.01345
Zhang, J., & Xin, T. (2013). Measurement of Internet addiction: an item response
analysis approach. Cyberpsychology, Behavior, and Social Networking, 16(6),
464-468.

171

VITA
Jakub Mikuška, Ph. D.
EDUCATION

(expected) 2019
Ph.D., Family Sciences, Focus: Adolescent Development
University of Kentucky, Lexington, Kentucky
Dissertation: A Closer Look at Internet Addiction

2012

M.S., Psychology
Masaryk University, Brno, Czech Republic
Thesis: Differences in social experiences among intensive and addicted
players of massively multiplayer online role-playing games.

2009

B.A., Psychology
Trnava University, Trnava, Slovakia
Thesis: Massively Multiplayer Online Role-Playing Game Addiction: Personality
and Motivational Traits Associated with Play Time

HONORS & AWARDS

2018

Alice P Killpatrick Fellowship
School of Human Environmental Sciences, UKY, Lexington, KY, USA

2017-2018

International Student Tuition Scholarship
University of Kentucky International Center, Lexington, KY, USA

2014

3rd place at the annual Children at Risk conference/poster competition
Department of Psychology, University of Kentucky, Lexington, KY, USA

2012-2015

Lyman T. Johnson Fellowship
The Graduate School, University of Kentucky, Lexington, KY, USA
172

PEER REVIEWED PUBLICATIONS

Vazsonyi, A. T., Mikuška, J., & Javakhishvili, M. (in preparation). “Big Five” versus
low self-control in the explanation of adolescent deviance: An empirical test
across six cultures
Heath, C. J., Mikuška, J., Gillen, M. L. (in press). The effects of demographic
characteristics on financial well-being. The Forum for Family and Consumer
Issues.
Vazsonyi, A. T., Ksinan, A. J., Jiskrova, G. K., Mikuška, J., Javakhishvili, M., & Cui, G.
(2018) To grit or not to grit, that is the question! Journal of Research in
Personality, 78, 215-226. https://doi.org/10.1016/j.jrp.2018.12.006
Mikuška, J. & Vazsonyi, A. T. (2018). Developmental links between gaming and
depressive symptoms. Journal of Research on Adolescence, 28(3), 680-697.
https://doi.org/10.1111/jora.12359
Vazsonyi, A. T., Mikuška, J., & Gaššová, Z. (2017). Revisiting the immigrant paradox:
Suicidal ideations and suicide attempts among immigrant and non-immigrant
adolescents. Journal of Adolescence, 59, 67-78.
https://doi.org/10.1016/j.adolescence.2017.05.008
Vazsonyi, A. T., Mikuška, J., & Kelly, E. L. (2017). It's time: A meta-analysis on the
self-control-deviance link. Journal of Criminal Justice, 48, 48-63.
https://doi.org/10.1016/j.jcrimjus.2016.10.001
Vazsonyi, A. T., Ksinan, A., Mikuška, J., & Jiskrova, G. (2015). The Big Five and
adolescent adjustment: An empirical test across six cultures. Personality and
Individual Differences, 83, 234-244. https://doi.org/10.1016/j.paid.2015.03.049
Blinka, L., & Mikuška, J. (2014). The role of social motivation and sociability of gamers
in online game addiction. Cyberpsychology: Journal of Psychosocial Research
on Cyberspace, 8(2). http://dx.doi.org/10.5817/CP2014-2-6

173

BOOK CHAPTERS

Vazsonyi, A. T., & Mikuška, J. (2013). Immigration nation? Swiss fremdenkinder
yesterday and today (pp. 471-485), in C. Schwarzenegger & A. Kuhn., Festschrift
for Martin Killias. Zurich, CH:University of Zurich.
Ksinan, A., Jiskrova, G., Mikuska, J., & Vazsonyi, A. T. (2015). Openness,
neuroticism,conscientiousness, and adolescent well-being: Evidence from six
cultural contexts. In M. Blatny (Ed.), Personality and well-being across the
lifespan (pp. 89-108). London: Palgrave.

OTHER PUBLICATIONS

Gaššová, Z. & Mikuška, J. (2010). Mládež v prostredí internetu (Youth in internet
environment). Sociálna prevencia, informačno-vzdelávací bulletin rezortu kultúry
(Social prevention: Informational-educational bulletin of Ministry of Culture), 5,
1, 13.
Mikuška, J. & Špajdel, M. (2009). Psychologické aspekty excesívneho hrania
MMORPG hier (Psychological aspects of excessive engagement in MMORPG
games). In E. Klčovanská, M. Mráz (Eds.): Hodnoty, vzťahy a virtuálny svet ohrozenia a výzvy (Values, relationships and the virtual world – threats and
challenges). Trnava, SVK: Department of Psychology, Faculty of Arts Trnava
University, s. 158-166.

174

CONFERENCE PRESENTATIONS

Mikuška, J. & Vazsonyi, A. T. (March, 2019). Developmental Links Between Gaming
and Depressive Symptoms. Poster presented at the Society for Research in Child
Development Biennial Meeting, Baltimore, MD, USA.
Mikuška, J. & Vazsonyi, A. T. (March, 2019). Do Social Ties Moderate the
Longitudinal Relationships Between Cyberbullying Victimization and
Internalizing Problems? Poster presented at the Society for Research in Child
Development Biennial Meeting, Baltimore, MD, USA.
Mikuska, J. & Vazsonyi, A. T. (March, 2016). Differences in Developmental
Trajectories of Depressive Symptoms among Non-Gamers, Casual Gamers, and
Excessive Gamers. Paper presented at the Society for Research on Adolescence
Biennial Meeting, Baltimore, MD, USA.
Mikuška, J., Vazsonyi, A. T., Kelley, E. L., Torrente-Hernandez, G., Sheu, C. J., &
Huang, L. (November, 2015). Testing Self-Control Theory in Chinese, Czech,
Slovene, Spanish, Taiwanese, and Turkish youth. Paper presented at The Politics
of Crime & Justice, American Society of Criminology, Washington, DC, USA.
Vazsonyi, A. T., Mikuška, J., & Kelley, E. L. (November, 2015). It’s Time: Revisiting
the Empirical Status of Gottfredson and Hirschi’s General Theory of Crime
(2000-2010). The Politics of Crime & Justice, American Society of Criminology,
Washington, DC, USA.
Mikuška, J. & Vazsonyi, A. T. (October, 2015). Covariates of Internet Addiction across
Four Cultures. Poster presented at The Intercultural Awareness Day, University
of Kentucky, Lexington, KY, USA.
Vazsonyi, A. T., Mikuška, J., & Kelley, E. L. (September, 2015). It’s time: Revisiting
the empirical status of Gottfredson and Hirschi’s General Theory of Crime after
25 years. The 15th Annual Conference of the European Society of Criminology,
Porto, Portugal.
Mikuška, J., Vazsonyi, A. T., Cui, G., & Kelley, E. L. (April, 2015). Self-control and
deviance:
A decade of research. Fifth Annual Children at Risk Conference, University of
Kentucky, Lexington, KY, USA.
Mikuška, J., Henry, E. L., & Vazsonyi, A.T. (April, 2014). The family -> low selfcontrol -> deviance: Considerations of developmental status and sex across six
cultures. Fourth Annual Children at Risk Conference, University of Kentucky,
Lexington, KY, USA.
Mikuška, J., Vazsonyi, A. T., Henry, E., (March, 2014). The family -> low self-control > deviance: Adolescents from China, Czech Republic, Slovenia, Spain, Taiwan
and Turkey. The Biennial Meetings of the Society for Research on Adolescence,
Austin, TX, USA.
Henry, E. L., Vazsonyi, A. T., Mikuška, J., & Kšiňan, A. (March, 2014). Big Five versus
low self-control in the explanation of deviance: An empirical test across six

175

cultures. The Biennial Meetings of the Society for Research on Adolescence,
Austin, TX, USA.
Mikuška, J., Vazsonyi, A. T., Gaššová, Z., & Malone Bell, M. (November, 2013). The
link between violence and suicidal behaviors among immigrant and nonimmigrant adolescents. Expanding the Core: Neglected Crimes, Groups, Causes
and Policy Approaches, American Society of Criminology, Atlanta, GA, USA.
Vazsonyi, A. T., Mikuška, J., & Gaššová, Z. (July, 2013). Personality predictors of
adolescent adjustment: A concurrent comparison of youth from six cultural
contexts. European Congress of Psychology, Stockholm, Sweden.
Mikuška, J., Gaššová, Z., Vazsonyi, A. T., & Michaud, P. A. (2013). Suicidal Ideation
and Suicide Attempts Among Immigrant and Non-Immigrant Adolescent. Third
Annual Interdisciplinary Graduate Student Conference for Research on Children
at Risk: Risk and Resilience in Childhood and Adolescence, Lexington, KY,
USA.
Mikuška, J. (2010). Osobnostné a motivačné charakteristiky hráčov Massively
Multiplayer Online Role-Playing Hier súvisiace s excesívnym hraním (Personal
traits and motivational characteristics of Massively Multiplayer Online RolePlaying Gamers connected to excessive gaming. Študentská vedecká a odborná
konferencia katedier psychológie (Student conference of Departments of
Psychology), Nitra, Slovakia, April 21-22, 2010.

EMPLOYMENT

2012 – 2019

Teaching/Research assistant, Kentucky University, Lexington, KY, USA

2011 – 2012

Research assistant, Masaryk University, Brno, Czech Republic

FINAL COPY: Jakub Mikuška

176

